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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  should  be  a  JST-245.  . 
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All-Mode  Operation  (SSB,CW,AM1AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters,  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

•  JST-145  COMING  SOON  * 

MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  GSY, 

MULTIPLE  ANTENNA  SELECTION  *  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  •  1 00  kHz^30  MHz,  plus  48- 
54  MHz  receiver  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  {tnpte  conversion 
for  FM)  results  in  excellent  dynamic  range  (>100dB)  and  3rd  order 
ICP  of  +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  ran  be 
nanowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC),  Narrow  SSB  and  CW  fitters  for  2nd  and  3rd  IF  optional. 

GRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker.  3«step  RFatten* 
ualion,  IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 


8  NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (±10  Khz)  if  the  VFO  frequency  is  changed. 

9  DDS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  *  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band* 
width  and  other  important  parameters  for  each  band, 

200  MEMORIES  *  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  *  Built-in  RS^232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  ■  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

15  HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 
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CIRCLE  159  ON  READER  SERVICE  CARO 


Corner  Beam? 

Big  Forward  Gain 

Wide  Backward  Rejection 

Exceptional  Bandwidth 

Distortion  Free  Pattern 

Your  antenna  makes  all  ihe  difference  at  VHF  and  UHF — It  de- 
termines transmitting  range.  It  sets  the  limit  for  weak  signal  recep- 
tion. And  it  decides  what  interference  you'll  hear  and  create, 

An  omnidirectional  antenna  radiates  uniformly  in  all  direction, 
and  it  also  hears  noise  and  interference  from  every  direction. 

A  directional  antenna  not  only  sends  your  signal  where  you 
want,  it  hears  the  signal  it's  pointed  at,  rejecting  others.  It  also  lets 
you  operate  with  minimal  power,  cutting  interference  you  inflict  on 
other  stations, 

CornerBeam*  s  clean  sharp  pattern 
without  sidelobes  or  spikes  reaches  past 
the  noise  and  interference  to  get  the  mes- 
sage through.  Its  wide  rear  rejection  lets 
you  null  out  strong  nearby  signals  to  re- 
duce interference. 

Look  what  CornerBeam  does: 

•10  dB  gain  vs,  dipole 

•40  dB  Front-to-Back 

•60  degree  Half-power  Beamwidth 

•SWR  < L 1 : 1  across  the  band 

•No  dimension  over  4  ft 

•Mounts  directly  to  mast  or  tower 

•Vertical  or  horizontal  polarization 

•No  need  for  offset  or  side  mount 


Corner  Beats  Vagi  CornerBeam  can  still  be  your  beam 

A  yagi  with  the  same  gain  would  when  you  join  MARS  at  143/148  MHz  or 

have  a  lO^fl  boom.  Yagi  bandwidth  learn  up  with  the  sheriffs  communica- 

would  be  less  than  half  More  important,  tions  interface  team  at  158  MHz. 
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ured  ConjerBeam  Pattern 

Beam  Heading  (degrees) 

-90  0  +90       +180,,  Jn 

-0  dB 


60  degrees 
-Half-Power 

Beam  width 


-3dB 


-10dB 


CornerBeam  produces  no  side  lobes,  no 
back  lobes. 

Improved  Data  Communication 
Because  CornerBeam* s  pattern  has 
no  unwanted  side  spikes,  phase  noise  is 
reduced  to  a  minimum.  The  result  is  re- 
duced data  error  rate,  faster  packet  cir- 
cuits. When  you  want  a  distortion  free 
signal,  think  CornerBeam,  not  yagi. 
CornerBeam  for  Repeaters 

If  your  repeater  shares 
a  frequency  with  another, 
the  deep  wide  null  toward 
the  rear  could  keep  your 
signal  out  of  the 
neighboring  repeater's 
receiver  and  turn  a  deaf  ear 
to  its  signal.  A  pair  of 
ComerBeams  can  be  com- 
bincd  to  privide  special  ra- 
diation footprints,  A  Cor- 
nerBeam aimed  at  an  area 
your  repeater  hears  poorly 
could  improve  service 
where  incoming  signals 
from  HTs  are  presently  too 
weak.  CornerBeam  makes 
it  possible  to  increase  re- 
peater density  while  reduc- 
ing interference. 
Bandwidth  Pays  Off 
With  its  exceptional  bandwidth,  your 
CornerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you're  working 
repeaters  with  an  FM  handheld,  and  later 
when  you  set  out  to  work  satellites  or  go 
after  small  signal  DX  at  144.2  MHz. 
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Scanning  Too? 

CornerBeam' s  gain  &  bandwidth  ex- 
lend  monitoring  range  from  aircraft  to  to 
marine  &  public  service  frequencies-B 


On  the  Internet 

www.itsnet.com/~radventr 


Corner  Beam  Models 


Band 

2  meters 
220  MHz 

70  cm 

Dual   146/435 


Max  Dim  WindLd  Price 

4  ft    <2sqft     S145 
4  ft    <1  sqft     $145 

3  ft    <1  sqft     $115 

4  ft    <3sqft     $165 


Construction:  Aircraft  aluminum. 

Booms  are  square.  Elements  are  sol- 
id rod.  Stainless  hardware  included 
for  tower  and  mast  mounting  accepts 
up  to  1,5"  dia.  mast  and  may  be  ro- 
tated for  vertical  or  horizontal  polari- 
zation. Connector  is  SO-239  for 
VHF.  N  female  for  UHF.  Dual-Band 
antenna  has  separate  driven  ele- 
ments, weighs  only  10  pounds. 

Dimensions  given  in  table  are  for 
reflector  elements  &  booms. 

Options:  Commercial  Frequency  $45. 

Duplexes  Add  $80  for  VHF/UHF 
Dupiexer  and  cabling  for  single  coax 
feed  of  Dualband  146/435  Corner. 

Shipping:  UPS  ground  to  continental 
USA  ($1 1  S&H),  Air  Parcel  Post  to 
HI,  AK.  &  Posessions  ($14  P&H). 

Canada  ($16  P&HK 
Allow  2  weeks  for  delivery; 


-20dB 


-30dB 


-40dB 


-180 


-90 


+90   +180 
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I    I  Yes,  I  want  Performance  in  My  Corner! 

Send  my  CornerBeam:  __2m,  __220MHz,  _70  cm,  _JDual  146/435. 
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Options: DualBand  Dupiexer, Commercial/Marine,  Frequency:, 

Name Amt.  Enclosed 


Call 

Street 

City_ 


Phone 


Unit 


State 


Zip, 


AntennasWest 

Box  50062-S  Provo  UT  84605 


InfoPak 

$1 


Tech  801  373  8425  Fax  801  373  8426 

»e  800  926  7373 
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CIRCLE  57  ON  READER  SERVICE  CARD 


Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtronics*  grade  receiver 
to  monitor  critical  NOAA  weather  broadcasts. 

Excellent  0-1 5uV  sen- 
sitivity provides  good  recep- 
tion even  al  distances  qf  70 
miles  or  more  with  suitable 
antenna.  No  comparison  with 
ordinary  consumer  radiosl 

Automatic  mode  provides  storm  watch,  alerting  you  by 
unmutmg  receiver  and  providing  ari  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast, 

Essential  for  airports,  police  and  fire  departments. 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters  -  anyone  needing  a  professional 
quality  receiver.  Because  of  its  reasonable  price  it  is  also 

handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -  or 
anyone  who  needs  up-to-date  weather  info  and  emer- 
gency warnings,  even  from  distant  stations. 

Small  enough  for  emergency  or  portable  use,  it  can 
even  be  powered  from  a  small  9-T2V  battery  when 
needed  Crystal  controlled  for  accuracy;  a)]  7  channels 
provided  ( 162  40  to  162  55) 

You  can  buy  just  the  receiver  pcb  module  In  hit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet,  AC  power 
adapter,  and  built-in  speaker,  ft  is  also  available  factory 
wired  and  tested. 

•  r\v¥A  ricvr  nit.  rUo  tjcijf  <<mi-i' .-...,.1..,,^ (..i.iHiMinnh-^3/y 

•  RWX  Rcvr  hit  with  cabinet,  speaker.  &  AC  adapter  599 

•  RWX  Rcvr  wiretiftesied  in  cabinet  wttn  speaker  &  adapter $139 


WWV  RECEIVER 


Get  time  and  fre- 
quency     checks 
without       buying 
muKiband  hf  rcvi\   Hear  solar 
activity  reports  affecting  radio 
propagation.    Very  sensitive 
and    selective    crystal    con- 
trolled superhet  dedicated  to  listening  to  WVW  on  10.000 
MHz.    Performance  rivals  the  most  expensive  receivers 

•  RWVW  Rcvr  kit,  PCB  only ,_ $53 

•  RWVW  Rcvr  kit  with  cabl  spkr,  &  12Vdc  adapter  .  ..$89 

•  RWVW  Rcvr  wA  in  cabtwith  spkr  &  adapter    $129 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Get 
striking  images  di- 
rectly from  the 
weather  satellites! 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  NOAA  ACT  and  Russian  Meteor  weather 
fax  images  on  the  137  MHz  band 
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The  R139  is  lower  cost  and  easier  to  maintain  tnan 
synthesized  units.  And  it  is  designed  from  trie  ground  up 
for  optimum  satellite  reception;  not  just  an  off-the-shelf 
scanner  with  a  snorted-out  IF  filter! 

Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  allow  you  to  automatically  search  for  and 
tape  signals  as  satellites  pass  overhead,  even  while  away 
from  home. 


•  R139  Rtcifow  Kit  less  case  — . 


f  ini  !■■■■  minrrmi  niiiiiiiiii  ■■■■■!  iiinrf 
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R139  R*cthrtr  Kit  -■  tfo  zam  nd  -•:  pemm  vbpfai 
R139  Receiver  wft  zn  case  wlh  AC  power  adapter 
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.S189 

S239 
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internal  PC  Demodulator  Board  and  Imaging  Software  ....       .  $269 

lUflloLLICJ     i^l  I  1  lt?l  J|   k  ETC      ■Lii-iiiiiliaiiKiuaiBBiB|BJLi.aitil.jiLjiiik-iijiijibii^ii-i.-i.i.  tif    I      13 

Weather  Sat&ISlts  Handbook  ,.,.„.. 1j-h:, $20 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
ers with  TD-5  CTCSS  Encoder/  Dec  Oder 


Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  selection  Compre- 
hensive manual  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  select  be- 
tween tones  for  several  re- 
peaters. Receiver  decoder 
can  be  used  to  mute  receive  audio  and  is  optimized  for  in- 
stallation in  repeaters  to  provide  closed  access  High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver. 

*TD-5  CTCSS  Encoder/Decoder  Kit only  S39 

•TD-5  CTCSS  E  ncoder/Decoder  Wlred/lested .  s  5  9 


HIGH  QUALITY  VHF  &  UHF  FM 
XMTR  AND  RCVR  MODULES 


FM  EXCITERS:  2W output  continyc»u$ duty 

»TA51:  for6MT2M.220 
MHz  ..  kit  $99,  wrt  $169, 

•  TA4S1:  for  420-475  MHz, 
kit  $99,  w/t  $169- 

•  TA9GT:  for  902-923  MHz. 
(D.SWoutl        W/T.S1G9. 

VHF  &  UHF  POWER  AMPLIFIERS, 

Output  fevels  from  lOWto  100WV  Starting  at  $99. 

FM  RECEIVERS: 

•  R1Q0  VHF  FM  RECEIVERS 
Very  sensitive  -  0.15jjV.  Superb 
selectivity  -  both  crystal  and 
ceramic  IF  filters,  >1QQ  dB 
down  at  ±l2kHz,  best  available 
anywhere,  flutter-proof  squelch 

For  46-54.  72-76,  140-175*  or  216-225  MHz.  

„..  kit  $1 29,  wrt  S 189 

•  R144/R220  RCVRS,    Like  R1GG\  for  2M  or  220  MHz, 
with  helical  resonator  In  front  end...  kit  $159,  w/t  $219 

•  R451  FM  RCVR,  for  420-475  MHz.    Similar  to  R100 
above , ... , kit  $1 29,  wft  $1 B9 

•  R901  FM  RCVR,  902-928MHz $159,  wft  S219 


TRANSMITTING  AND 
RECEIVING  CONVERTERS 


Go  on  a  ham  satellite  adventurer  Add  an- 
other band  for  the  next  contest  Thrill  in  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle, 


No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 


Convert  vhf  and  uhf  signals  to/from  10M. 
Even  if  you  don't  have  a  10M  rig,  you  can  picfc  up  very 
good  used  xmtrs  &  revrs  for  next  to  nothing. 
Receiving  converters  {shown  above)  available  for 
various  segments  of  6M.  2M,  220,  and  432  MHz, 
Krts  from  $49.  wired/tested  unrts  only  S99. 

■  Xmitting  converters  (at 
left)  for  2M.  432  MHz, 

■  Kits  only  $89  vhf  or 

399  uhf. 
«  Power  amplifiers  up  to 
50W  output 


*  Buy  at  low,  factory -d irect  net  prices  and  save! 

*  For  complete  info,  call  or  write  for  free  catalog 
•Order  by  mail  fax,  or  phone       (§^Ani^piA«Kt»ntniw^. 

■  Min.  $5  S&H  Charge       for  first  pound  p»u&  add 'I  «n?ifihl  &  insurance 

*  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


%m  Itn  HHtb's  «d 


reproduce 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with 
full  autopatch  and  many  versatile  dtmf  con- 
trot  features  at  less  than  you  might 
pay  for  a  bare-bones  repeater 
or  controller  alone! 


•  kit  Still  only  $1 095 

*  factory  assembled  stilt  only  SI 295 

52-5*    ;43-T74.  25^233,  4 Z3-475  MHl    (502-928  MHZ  ifigHiy  Irgftar) 
FCC  type  accepted  'cr  cemfnerc?'  twice  n  '  59  &  <50  MHz  oa^cs 


Digital  Voice  Recorder  Option.  Allows  message 
up  to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a  periodi- 
cal voice  id,  or  both.  Great  for  making  club  announce- 
ments!   , only  $100 

REP-200C  Economy  Repeater   Real-voice  ID,  no 
dtmf  or  autopatch    _.........  Kit  only  S7S5,  w&tS1195. 

REP  20 ON  Repeater,   Wrlhout  controTter  so  you  can 
use  your  own.  .,„.„.„. ^__  Kit  only  5695.  w&t  5995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's 
most  complete  line  of  mod* 
ules  for  making  repeaters.  In 
addition  to  exciters*  pa's,  and 
receivers,  we  offer  the  fol- 
lowing controllers. 

COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep  audio  mixer only  $49/kitt  $79  w/t 

CWfD.    Traditional  diode  matrix  ID'er.  kit  only  $59 

CW1D-2.    Eprom-coiitralfed  ID'er     only  $54/kit,  $79  w/t 

DVR-1.  Record  your  own  votce  up  to  20  sec  For  voice 
id  or  playing  club  announcements  .  SSStfkiL  S99  w/t 

COR -4,  Complete  COR  and  CWID  all  on  one  board  ID 
m  eprom.  Low  power  CMOS,  .....  only  $99/kii  S149  w/t 

COR-6,  COR  with  real-voice  id.  Low  power  CMOS. 
non-volahle  memory    kit  only  $99,  wrt  only  S149 

COR-5-  uP  controtlef  with  autopatch,  reverse  sp.  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repealer  $379  w/t 

Repeater  autopatch,  reverse  autopatch,  pnone 

Ime  remote  control    Use  with  TD-2.  .,„ -, kitS89 

Four-digit  DTMF  decoder/controller    Ftve  latching 

>ff  functions,  toll  call  reslrictor kit  $79 

TD-4,  DTMF  controller  as  above  except  one  on-off  func- 
tion and  no  toll  call  restrictor.  Can  also  use  for  selective 
calling:  mute  speaker  until  someone  pages  you. ..  kit  $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG*<   )  6AASFET  PREAMPS 

STILL  ONLY  S59! 

■  Make  your  friends  srek  with 

envy!  Work  stations  they  don't 

even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  losses. 

•  Available  for  28-30,  46-56,  137-152,  152-172.  210-230. 
400-4IQ,  and  800-960  MHz  bands 

LNW-(   }  ECONOMY  PREAMPS 

ONLY  $29  kit,  $44  wired/tested 

*  Mi  mature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios. 

•  Available  For  25-35,  35-55,  55-90,  90-120,  120-150, 
150*200,  20Q-270,  and  400-500  MHz  bands 


DvMtiirw* 


_     somes,  inc 

6S-D  Moul  Rd;  Hilton  NY  14468-9535 

Phone  716-392-9430  (fax  9420) 
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tneir  Social  Security  number  with 
sifcmitied  manuscnpts  so  we  can 
Submft  it  to  you  know  who. 
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whereby  you  WILL  write  a  report  on  your  latest  ham  gear  and  submit  that  manuscript  for  publication  in  73. 


Number  1  on  your  Feedback  card 


Neuer  shy  die 


Wayne  Green  W2NSD/1 


Bioelrrtrifier  Update 

The  May  article  by  WA&YKN 
has  generated  a  good  deal  of 
controversy,  FAR  Circuits  is 
making  a  circuit  board  for  the 
unit  and  has  been  doins  a  brisk 
busine^.  One  chap  in  Holly- 
wood wiih  a  number  of  friends 
with  AIDS  bought  a  bunch  of 
boards  and  put  iliein  together  for 
his  friends. 

In  another  couple  of  months  I 
hope  well  have  laboratory-con- 
firmed AIDS  cures  to  report. 
One  fellow,  who  was  in  bad 
shape  with  AIDS,  used  the  unit 
for  several  weeks,  Lhen  called 
Mike  (who  makes  the  units  com- 
mercially) to  say  he  had  as- 
tounded his  doctor  by  rebuilding 
his  T-ccll  count.  Another  chap 
had  a  mother  who  was  all  bent 
over  with  Lyme  disease.  Two 
weeks  later  she  was  in  excellent 
health  and  walking  straight.  But 
these,  and  a  bunch  more,  are  just 
anecdotes.  I  want  to  see  carefully 
done  lab  reports  of  before  and  af- 
ter If  this  is  the  placebo  effect,  it 
sure  seems  to  be  powerful. 

Mike  reported  one  other  ef- 
fect. The  unit  apparently  raises 
the  temperature  of  the  blood, 
which  may  also  help  to  discour- 
age viruses,  as  well  as  the  50  |lA 
hotfoot. 

Mike  sent  me  a  copy  of  his 
Bob  Beck- approved  circuiL, 
which  is  a  little  different  from 


the  Miller  circuit  in  the  May 
issue.  Let  me  know  if  vou're 
interested  in  my  publishing  it 

Diplomacy 

Details  are  seeping  out  of  the 
meeting  between  the  League  and 
the  representatives  of  the  group 
asking  that  the  ham  1 44  and  450 
bands  be  re-allocated  for  low 
Earth  orbit  (LEO)  satellite  com- 
munications. The  League  team 
went  into  die  meeting  angry  as 
hell  over  the  audacity  of  a  com- 
mercial group  even  suggesting 
such  a  thing,  Either  they  take  the 
two  ham  bands  off  their  list  right 
now  or  the  League  would  sic  the 
hams  on  them  and  Congress. 

Our  beloved  postal  service  is  al- 
ready making  billions  delivering 
tons  of  such  complaints  to  Con- 
gress from  citizens  whipped  into  a 
letter-writing  frenzy  by  the  profes- 
sional lobby  groups,  so  what's  a 
few  thousand  more?  Bi^i  deal!  The 
LEO  group  was  unimpressed. 

So  El  League-o  ran  an  edito- 
rial in  QST  asking  the  members 
to  flood  the  LEO  group,  the  FCC 
and  Congress  with  mail.  This 
was  repeated  in  hundreds  of  obe- 
diem  club  newsletters,  with  ap- 
parently no  one  involved  giving 
any  thought  to  the  ramifications. 
Well,  people  often  do  really  stu- 
pid things  when  they  get  mad, 
and  the  Leagsters  were  not  just 
mad,  they  were  outraged. 
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The     predictable     happened. 

The  LEO  group  was  not  only  not 
intimidated  by  the  mail*  they  got 
mad  and  their  interest  in  a  diplo- 
matic solution  to  the  problem 
blew  awav  as  the  war  escalated. 

The  League  initiated  a  war. 
An  unnecessary  war.  Worse, 
they  did  it  without  any  real  am- 
munition. The  League  seems  to 
have  forgotten  that  amateur  ra- 
dio, for  ail  the  "service"  rhetoric 
in  the  FCC  rules,  is  a  hobby, 
pure  and  simple.  Oh  sure,  within 
my  memory  amateur  radio  con- 
tributed to  the  advance  of  com- 
munications technology,  and 
helped  save  our  country's  collec- 
tive ass  in  WWII  by  supplying 
some  40.000  hams  for  the  mili- 
tary. But  on  a  '"what  have  you 
done  for  us  lately/1  basis,  we  are 
running  on  empty. 

Of  course  if  you  count  providing 
communications  for  walkaihons  as 
public  service,  then  we  get  a  few 
Brownie  points.  Let  me  ask  a  ques- 
tion. How  many  of  you  even  know  a 
ham  who  has  provided  a  valu- 
able emergency  service  in  the 
last  five  years?  I  doubt  that  \% 
of  us  has  provided  a  truly  valu- 
able public  service  in  years, 

The  courts,  by  the  way,  have 
rejected  our  claim  of  being  a  ser- 
vice and  have  ruled  that  amateur 
radio  is  a  hobby.  Well,  our  courts 
aren't  always  wrong. 

From  the  FCC*s  viewpoint 
we're  a  whole  lot  of  trouble  and 
expense,  with  few  redeeming 
qualities.  And  please  remember 
that  like  most  of  us.  gratitude  is 
one  of  the  FCC  Commissioner's 
least-felt  emotions.  So  the  mar- 
velous things  we  were  doing  be- 
fore the  League's  even  less- 
thought-out  ''Incentive  Licens- 
ing" debacle  of  30  years  ago  gut- 
ted the  hobby  (and  the  industry), 
are  no  longer  even  talking  points, 
much  less  ammunition  for  a  war 
with  commercial  interests. 

If  the  League  officers  and 
directors  would  get  over  their 
unfounded  feelings  of  self- 
importance   and   recognize  that 


|  the  reality  is  that  they  are  the 
publishers  of  a  ham  magazine 
devoted  to  a  hobby  which  is  ol 
interest  primarily  to  elderly 
white  men*  thc>  might  be  in  a 
better  position  to  deal  with  what 
is  obviously  going  to  be  a  flood 
of  seekers  after  our  bands. 

Sure,  there  are  things  the 
League  could  do  which  could  re* 
build  the  value  of  amateur  radio 
as  a  true  service,  and  I've  dis- 
cussed these  in  my  editorials. 
But  1  haven't  seen  even  a  hint 
that  the  League  (aka  QST)  is 
open  to  making  any  changes 
which  would  help  our  (and  their* 
future. 

Old  QSLs 

While  looking  through  some 
boxes  in  the  barn  I  came  across 
a  carton  of  old  QSLs.  Ah, 
memories.  Til  never  forget  the 
morning  in  1947  when  I  heard 
a  faint  signal  in  the  20m  DX 
band  calling  CQ.  I  heard 
*W„, portable.../*  I  couldn't 
make  out  the  call  or  where  he 
was  portable  so  i  called  *W 
question,  portable  question"  a 
couple  of  times  and  stood  by 
His  signal  gradually  gin  better 
and  I  found  1  was  in  contact  with 
W7IMW/C7  in  Tientsin,  China. 
Wow!  Bill  was  modulating  a 
lOth-watt  signal  generator  and 
using  a  longwire.  AM,  of  course. 
His  penny  postcard  arrived  via 
an  hPO  in  China.  My  signal  with 
a  kW  was  only  S-5T  so  you  can 
imagine  how  weak  his  was.  Talk 
about  QRP! 

The  PKIAW  card  isn't  verv 
remarkable  except  that  I  made 
the  contact  as  a  result  of  a  CQ 
call  for  Asia-  Td  just  finished  a 
round  table  where  we  had  sta- 
tions on  five  continents.  I 
needed  that  sixth  for  a  20-minutc 
WAC,  so  I  called  CQ  Asia  and 
back  came  PKIAW.  A  small 
coup,  but  memorable. 

1  also  ran  across  some  cards 
left  over  from  my  operating  on 
Fiji,  Tahiti  and  the  Samoan  Is- 
lands. No,  I  won't  forget  one 
minute  of  those  DX  operations. 

If  I'd  Only  Known  Then  What 
I  Know  Now! 

You  would  have  known 
then— if  you'd  read  my  editori- 
als. So  i  don't  want  to  hear  you 
whining  when  you  have  a  heart 
attack,  a  stroke,  or  I  visit  you 
when  you're  lied  to  a  rocking 
chair  in  a  nursing  home  (like 
they  did  to  my  mother).  But  no. 
Continued  on  page  J 3 
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Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlled  lor  easy  freq 
prograrrmng  using  DIP  switches,  no  dntt  your  signal  is  rock 
sold  al  the  time  -  jus*  Ite  the  commercial  stations.  Audio  quairty 
is  excellent,  conneci  to  the  line  output  ol  any  CD  player,  tape 
deck  or  mike  rrtxer  and  youre  on-ihe-air.  Foreign  buyers  will 
appreciate  the  high  power  output  capability  of  the  FM-25:  many 
Caribbean  talks  use  a  single  FM-25  lo  cover  the  whole  island! 
New.  improved,  clean  ana  hum  free  runs  on  either  12  VDC  or 
120  VAC.  Kil  comes  comptele  with  case  set,  whip  antenna,  120 
VAC  power  adapter  -  easy  one  everting  assembly. 

FM-25,  Synthesized  FM  Stereo  Transmitter  Kit $12195 


Tunable  FM 

Stereo 
Transmitter 


A  lower  cost  alternative  to  our  high  performance  transmitters, 
Otters  great  value,  tunable  over  the  8fr  108  MHz  FM  broadcast 
band,  plenty  ol  power  and  our  manual  goes  into  great  detail  out- 
lining aspects  o*  antennas,  transmmiig  range  and  the  FCC  rutes 
and  regulations.  Connects  10  any  cassette  deck.  CD  player  or 
mixer  and  you  re  on-the-ac  youl  be  amazed  al  the  exceptional 
audio  quality!  Runs  on  internal  9V  battery  or  external  power  from 
5  to  15  VDC.  or  optional  120  VAC  adapter.  Add  our  matching 
case  and  whip  antenna  set  lor  a  nice  finished  look. 

FM-10A,  Tunable  FM  Stereo  Transmitter  Kit. $34.95 

CFM,  Matching  Case  and  Antenna  Set 51 455 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  frequency  range  ol  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  lor  signal  generators,  plus  many  foreign  users 
employ  the  LPA-1  to  boost  die  power  of  their  FM  Stereo  trans* 
mfters>  providing  radio  service  through  an  entre  lown.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  ol  33dB  at  10  MHz, 
10  tiB  at  1000  MHz.  For  a  neat,  professionally  finished  took,  add 
the  optional  matching  case  set. 

LPA-t,  Power  Booster  Arrpiifier  Kit 139-95 

CLPA,  Matching  Case  Set  lot  LPA-1  KH. $14.95 

LPA-1  WT,  Fully  Wired  LPA-1  with  Case $99,95 


Micro  FM 
Wireless  Mike 


World's  smallest  FM  transmitter,  Size  of  a  sugar  cube!  Uses 
SMT  (Surface  Mount  Technology)  devices  and  mini  electret  con- 
denser microphone,  even  the  battery  is  included.  We  give  you 
two  complete  sets  of  SMT  parts  lo  allow  for  any  errors  or 
mishaps-build  it  carefully  and  you  Ve  goi  extra  SMT  parts  to 
build  another1  Audio  quality  and  pick-up  is  unbelievable,  trans 
msaon  range  up  to  300  leet  lunabte  to  anywhere  in  standard 
Blband88toiaeMMz-7*Wi3«TiiWrL 

m»5  Hero  FM  Wireless  Mike  Kit...... $1935 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  tree,  not  aflected  by  temperature,  metal  or 
your  bo&f\  Frequency  is  set  by  a  crystal  m  the  2  meter  Ham 
band  ol  146.535  Mbte,  easily  picked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  ISO  M Hi  range-crystals  cost  only  live  or  six  dollars. 
Sensitive  electret  condensor  mike  picks  up  whispers  anywhere 
in  a  room  and  transmit  up  lo  1/4  mile  Powered  by  3  volt  lithium 
or  pair  of  watch  batteries  which  are  included   Uses  the  latest  in 
SMT  surface  mount  parts  and  we  even  include  a  few  extras  in 
case  you  sneeze  and  loose  a  pan1 

FIMp  Crystal  Controlled  FM  Wireless  Mike  KH $39.95 

FrMWT Fuity Wired FH-6 .$69.95 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 
frequency  synthe- 
sized FM  Stereo 
transmitter  station  in 
one  easy  lo  use, 
handsome  cabinet 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  al  the  features 
we  ve  packed  into  the  FM- 100   Set  frequency  easily  with  the 
Up/Down  freq  buttons  and  the  big  LED  digital  display.  Plus 
there's  input  tow  pass  filtering  that  gives  great  souno  no  matter 
what  Itie  source  (no  more  squeals  or  swishing  sounds  from  cheap 
CD  player  inputs!!  Peak  limiters  for  maximum  'punch'  in  your 
audio  ■  without  over  modulation,  LED  bargraph  meters  lor  easy 
selling  ol  audio  levels  and  a  bull-in  mixer  with  mike  and  fine  level 
inputs.  Churches,  dove-re,  schools  and  coieges  find  the  FM-100 
to  be  the  answer  to  the*  traremmmg  needs,  you  win  too.  No  one 
offers  all  these  features  at  the  pnee!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  arid  1 20  volt  AC  adapter.  Also  runs 
on  12  volts  DC. 

We  also  offer  a  high  power  export  version  of  the  FU-tQO  that's 
futty  assembled  with  one  watt  of  RF  power,  for  miles  of  program 
coverage.  The  export  version  can  only  be  shipped  outside  the 
U$Ar  or  within  trm  US  if  accompanied  by  a  signed  statement  that 
the  unt  wilt  be  exported, 

FM-lOO,  Professional  FM  Stereo  Transmitter  Kfl $299.95 

flMHMrT  Futty  Wired  High  Power  FM-100 $429.95 


Speech 

Descrambler 

Scrambler 


Decode  all  thai  gibbensh!  This  is  the 
popular  descrambler  /  scrambler  that  you've  read  about  in  aU  the 
Scanner  and  Beetronc  magazines.   The  technology  used  is 
known  as  speech  inversion  which  is  compatible  with  most  cord- 
less phones  and  many  police  department  systems,  hook  it  up  lo 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured lor  any  use:  mike,  line  level  and  speaker  output/inputs  are 
provided.  Also  communicate  in  total  privacy  over  telephone  or 
radio,  full  duplex  operation  ■  scramble  and  unscramble  at  the 
same  time.  Easy  to  build,  all  com  Die*  circuitry  contained  in  new 
custom  ASIC  chip  lor  dear,  clean  audio.  Runs  on  9  to  }5VDC. 
RCA  phono  type  jacks.  Our  matching  case  sei  adds  a  super  nee 
prolestonaJ  look  to  your  ML 

SS-70A.  Speech  DescrambierScramblef  Kit 139.95 

CSS.  Custom  Matching  Case  and  Knob  Set $14.95 

SMOA  Wl  Fully  Wired  5S-7DA  with  Case . , . , $79.95 

AC12-S, 12  Volt  DC  Wakl  Plug  Adapter $9.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
repealer  codes,  control 
I  codes,  anywhere  icuch- 
tones  are  used,  your  TG- 1  will  decode  and  store  any  number  it 
hears.  A  simple  hook-up  to  any  radio  speaker  or  phone  line  is  all 
that  is  required  and  since  ihe  TGI  uses  a  central  office  quality 
decoder  and  mere-processor,  it  will  decode  digits  at  virtually  any 
speed!  A  256  digrt  non-volatile  memory  stores  numbers  for  100 
years  -  even  with  the  power  turned  off,  and  an  8  Cagji  LED  display 
allows  you  to  scroll  through  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  of  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  to  15  volt  DC  power  source  and 
is  both  voltage  regulated  and  crystal  controlled  lor  the  ultimate  in 
Stabiiity.  For  siand-alone  use  add  our  matching  case  set  lor  a 
clean,  professionally  linished  project.  We  have  a  TG-1  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radio,  if  s  lun  lo  see  the 
pnone  numbers  that  are  dialed  on  the  morning  radio  show! 
Although  the  TG -l  requires  less  than  an  evening  lo  assemble 
(and  5  tun  to  Guild,  loo!),  we  offer  the  TG^l  Mry  w\red  and  tested 
m  matching  case  lor  a  special  pnee. 

TG-1,  Tow  Grabber  Kit $99.95 

CTG t  Matching  Case  Set  for  TG-1  Kit $1 155 

TfrlWT,  Fullywed  Tone  Grabber  with  Case $149.95 

AC12-5, 12  Voll  DC  Wall  Plug  Adapter $9,95 


^ 


■j|)  Mini-Peeper 
M  Micro  Video 
Camera 


Super  small,  high  qua  :>■ 
Ju%  assembled  B  4  W 
CCD  TV  camera  the  size 
of  an  ice  cube!  Provides  excefer*  pictures  in  low  light  [2  lux),  or 
use  our  IR-1  Infra-Red  bght  source  to  invisibly  ilumnate  an 
entire  room  on  a  pitch  Black  night!  Imagine  the  possibilities... 
build  it  into  a  smoke  detector,  wall  clock,  lamp,  book,  radio. 
Exact  same  camera  that's  In  big  buck  detective  catalogues  and 
stores.  Kit  includes:  fully  assembled  CCD  camera  module,  con- 
nectors, interface  PC  board  kit  with  proper  voltage  regulation 
and  fiitenna,  hook-up  details,  even  a  mini  microphone  for  sensi- 
tive sound' Two  models  available:  Wide  Angle  Lens  3.6mmf2. 
adjustable  focus  lens,  92  degree  view;  Rnhoie  Lens  5  5mm14  5. 
60  degree  view.  Tne  PtMe  Lens  is  physical  much  flatter  and 
provides  even  greater  depth  ol  locus.  The  camera  itsel  is  1.2" 
square.  The  Wide  Angle  Lens  is  about  r  long.  Pinhole  Lens 
about  t/2",  interlace  PC  board  is  1"  x  T  and  uses  RCA  lacks  lor 
easy  hook-up  to  VCRs.  TVs  or  cable  runs.  Power  required  is  9 
to  14  VDC  m  ISO  mA.  Resolution:  380  n  350  lines.  Instruction 
manual  contains  ideas  on  mourning  and  disguising  the  Mini- 
Peeper  along  with  info  on  adding  one  of  our  TV  Transmitter  kits 
(such  as  Ihe  MTV-7  unit  below}  for  wireless  transmesjon! 

UK  Wide  Angle  Lens  CCD  TV  Camera  Outfit S1G9.K 

HM  Ph\  Pin-Hoie  Lens  CCD  TV  Camera  Outfil , . .  $189.95 


MicroStation 
Synthesized 

UHFTV 
Transmitter 


Mow  you  can  be  in  the  same  league  as  James  Bond  This 
transmitter  is  so  smal  that  it  can  fit  fnto  a  pack  of  cigarettes  - 
even  including  a  CCD  TV  camera  and  battery1  Model  airplane 
enthusiasts  put  the  MTV- 7 A  into  airplanes  for  a  oynamte  view 
from  the  cockpit,  and  the  MTV-7A  is  Ihe  transmitter  of  choice  for 
balloon  launches.  Transmitter  features  $ynthesi2ed,  crystal  con- 
trolled operation  for  drift -Iree  transmission  of  both  audio  and 
video  on  your  choice  ol  frequencies:  Standard  UHF  TV  Channel 
52  (which  should  only  be  used  outside  of  Ihe  USA  so  avoid  vio- 
lating FCC  rules),  and  439,25  MHz  or  51 1^5  MHz  when  are  in 
the  amateur  ham  bands  The  439.25  MHz  unit  has  the  nrfty 
advantage  ol  being  a&e  to  be  receded  on  a  regular  cable- 
ready'  TV  set  tuned  to  Cable  channel  B8.  or  use  our  ATV-74 
converter  and  receive  1  on  regriar  TV  channel  3.  The  911.25 
MHz  unit  is  suited  lor  applications  where  reception  on  a  regular 
TV  is  not  desired,  an  ATV-79  must  be  used  for  operation.  The 
MTV-7As  output  power  is  almost  100  mW,  so  transmitting  range 
is  pretty  much  line-cf  sighr  which  can  mean  many  miles!  The 
MTV  7m  accepts  standard  black  and  white  or  color  video  and 
has  its  own,  on-boare\  sensitive  electret  mjcorphone  The  MTV* 
7A  is  available  in  kit  form  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  (Surface  Mount  Technology}  <s  used  10  provide  (or 
the  smallest  possible  we.  the  kit  ver&on  ts  recommended  tor 
experienced  bunders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  for  a  CCD  camera 

MTY-7A,  UHF  TV  Channel  52  Transmitter  Kit $15955 

HTV-7AWT,  Fully  Wired  Channel  52  Transmitter $249.95 

MTV-7A4, 439.25  MH*  TV  Transmitter  KH $1 59.95 

UTV-7A4WT,  Fully  Wired  439.25  MHz  Transmitter  ......  $249-95 

MTV-7A9, 91 1 .25  MHz  TV  Transmitter  Kit $179.95 

IIWASm,  Fulfy  Wired  9 n  ,25  KHi  Transmitter ......  $289.95 

ATV-74, 439.25  MHz  Convener  KH $159.95 

ATV-74WTT,  Fully  Wired  439-25  MHz  Converter $249.95 

ATV-79, 911-25  MHz  Converter  Kit .. ..$179.95 

ATV-79WT,  Fully  Wired  91 1 J5  MHz  Converter .........  5269.95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800-446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (71$)  924-4560 


-         ■  ■•  ■ 


DUWEft 


C-BFRING  iNFO:  Sa:  stacaon  Guaranteed  Eomne  for  10  days,  i  not 
Biased,  return  m  orqnaJ  Horn  tor  refund  Add  S4  95  for  sft^png.  han- 
cRing  and  *surarae.  Orders  under  $20,  add  S3  00  NY  resoente  add  7% 
sales  tax  Sony,  no  COOs  Foreign  orders,  add  20%  tor  surface  mail  or 
use  credit  card  and  specify  shipping  method 
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Letters 


Number  §  an  your  Feedback  cartf 


Mike  Woolard  KE4MTM/ 
DA4WM.  1  must  say  thai  I  look 
forward  to  gelling  your  magazine 
in  the  mail  every  month,  second 
only  to  my  paycheck.  After  read- 
ing your  "Welcome  Newcomers" 
column  in  January,  I'm  sure  that 
the  majority  of  the  Techs  shown 
in  your  graph  fell  put  down! 
Please  slop  calling  us  CBers,  We 
have  as  much  ambition,  interest. 
and  learning  ability  as  the  next 
guy*  I  am  now  in  my  40s,  and  a 
respectable  GS-12  wiih  the  gov- 
ernment as  an  Equipment  Special- 
ist, While  I  respect  the  skill  and 
talent  required  in  both  golf  and 
code,  and  sec  the  enjoyment  of- 
fered in  both,  for  me  and  others 
they're  about  as  interesting  as 
watching  mud  dry !  Don't  lake  mc 
wrong,  Tm  not  knocking  either 
one,  they're  just  not  appealing  in 
everyone.  Back  in  1976  I  got  sick 
of  CB  but  interested  in  electron- 
ics. I  bought  a  used  ham  rig.  book, 
code  tape,  and  went  for  It  In  a 
short  time  1  was  ready  to  ace  the 
written  test,  but  I  had  trouble  with 
the  code.  Eventually  I  sold  every- 
thing. In  1990  I  heard  that  the 
code  requiremeni  had  been 
dropped  for  the  Tech  license  and 
there  was  a  world  of  things  I  could 
get  into— like  packet,  satellites, 
etc.  In  1991  1  took  my  no-code 
Tech  exam  in  Savannah.  My  son 
Uhen  15)  followed  suit,  prompt- 
ing my  wife  to  get  her  license  as 
well.  Mean  while.  1  practiced  the 
code,  passed  my  written  General 
exam,  practiced  the  code,  learned 
my  Advanced  material,  and  prac- 
ticed the  code!  i  know  every 
square  inch  of  the  10  wpm  walk 
Perhaps  my  trouble  is  .„  1  never 
intend  to  use  code.  I  don't  know; 
it's  just  a  means  to  an  end  for  me. 
and  a  silly  one.  Now  ["m  in 
VilsecL  Germany,  and  work  right 
across  from  the  MARS  station, 
where  1  thought  I  would  find  a 
few  hams.  These  young  men  do 
everything:  packet,  satellites,  HF. 
digi-pictures,  and  have  some  real 
nice  equipment.  Yet.  1  haven't  met 
one  person  there  so  far  who 
knows  code  or  what  the  ARRL  is! 
I  want  to  learn  theory,  application. 
I  imdamentals.  and  the  like,  not  the 


From  the  Ham  Shack 

code!  I  am  never  going  lo  walk 
around  with  a  key  in  my  pocket, 
or  report  an  accident  w  ith  a  key. 
With  so  much  to  learn,  1  prefer  to 
use  my  time  learning  theory, 
i hank  you.  1  still  enjoy  turning  on 
my  Yaesu  on  20m  to  listen,  and 
would  enjoy  getting  on  if  1  could. 
Two  points.  Mike.  One,  as  I 
explained  in  my  editorial,  the  li- 
cense statistics  tell  us  loud  and 
clear  that  no-code  Techs  are  not 
upgrading.  There  has  been  an 
enormous  growth  in  the  Tech 
ranks,  and  no  change  in  the  Gen- 
eral g rowlh.  Sec oiut  if  yo ft  ha \  e 
reached  a  code  plateau  that's 
proof  positive  that  you  have  not 
been  paying  any  attention  to  my 
editorials.  With  my  code  learning 
system  there  is  no  wall,  no  pla- 
teau. Van  and  (ens  of  thousands 
of  Techs  are  being  frustrated  by 
frying  to  learn  <  ode  the  ARRL  way 
iiuui  most  tnher  code  courses 
tooU  where  you  start  slow  and 
gradually  speed  up.  That  is  a  ter- 
rible way  to  try  and  learn  the 
code.  In  a  few  hours,  almost  any- 
one can  copy  code  at  20  wpm. 
Forcing  you  to  learn  the  code  is 
the  ham  radio  form  of  hazing,  like 
being  paddled  to  join  a  college 
fraternity.  And,  for  many*  its  al- 
most as  painful ...  Wayne, 

Peter  Bergman   NOBLX. 

Thanks  for  the  tip  aboul  cayenne 
pepper.  1  don't  know  whai  else  ii 
does  for  me,  but  it  sure  helps  with 
my  sinus  problems, 

I'm  getting  tired  of  the  whin- 
ing  about  the  code.  Like  you've 
said  many  limes,  it  isn't  that  tough 
to  learn  if  you  really  want  to. 
Unlike  theory,  code  classes  can 
coach  vou.  but  you  have  to  learn 
il  yourself.  My  biggest  thing  right 
now  is  coaching  my  six- year-old 
daughter  for  the  Novice  ticket. 
She  nearly  made  the  written  on 
her  first  try !  As  a  result,  two  of 
my  junior  ops  and  my  XYL  are 
working  on  it. 

Have  you  read  Temple's  Sirius 
Mystery?  It's  ihe  most  scholarly 
book  I've  seen  in  the  anomalous 

knowledge  field 

Yes,  I  have  the  Temple  book. 
I've  also  seen  a  couple  of 


excellent  T\f  reports  on  this  in- 
credible  rept*rt  on  extraterrestrial 

contact.  I  may  add  this  to  my  fist 
of  books  you  re  crazy  if  you  don  7 
read.  This  is  part  of  my  fairly 
fruitless  effort  to  get  people  to 
become  better  educated ...  Wayne. 

Roy  Pollilt  KD4HC.  Wayne, 
your  editorial  in  the  August  is- 
sue was  dead -on  and  highly  ap- 
propriate for  amateur  radio  circa 
1996-  The  Atlanta  Manifest, 
from  what  you  described, 
sounds  like  just  another  proof  of 
the  impending  demise  of  our 
hobby.  The  signs  are  ail  around: 
(1)  No  real  participation  or  in- 
terest by  anyone  under  the  age 
of  30,  (2)  No  activity  on  the 
n  on  -phone  portion  of  the  low 
bands  (160m  through  40  m), 
75%  of  ihe  24-hour  day.  (3) 
Club  activity  in  most  areas  is 
cither  dull  or  non-existent.  \4\ 
Cliques  and  good-of-boy  net- 
\s  orks  on  V HF-RM  (5)  The  can- 
cel I  at  ion  of  the  Novice  Roundup 
due  to  a  lack  of  interest.  (6)  The 
transformation  of  ham  radio 
into  CB. 

I  have  not  attended  a  hamfest 
since  1992  because  I've  heard 
nothing  but  complaints  about 
hamfests  from  other  hams  since 
1985,  and  the  complaints  keep 
getting  stronger  and  more  de- 
tailed. Why  should  I  drive  miles 
and  spend  money  on  a  motel 
room,  only  to  find  a  hamfest  simi- 
lar to  the  one  you  described  in 
Atlanta?  Ham  radio  community 
wake  up— the  end  is  near,  unless 
we  do  something  to  turn  ihe  siiu- 
ation  around. 

Some  suggestions:  Make  sure 
your  local  and  school  libraries  arc 
well  stocked  with  ham  magazines 
and  books  (a  good  club  project!. 
Find  an  active  local  club  and  join 
it.  If  there  isif  I  any.  start  one.  Get 
on  the  air  and  do  something  more 
than  rag-chew.  Start  sending 
QSLs  for  your  new  contacts.  And 
join  the  ARRL.  Sure,  the  League 
has  done  some  stupid  things,  but 
how  can  you  influence  them  if 
you  are  on  the  outside  looking  in? 
Join  and  make  your  viewpoints 
heard. 

Those  are  some  good  ideas  for 
of  tract  ing  newcomers,  but  that  isn't 
going  to  make  hamfests  more  fun, 
Hamfest  committees  are  running  on 
empty  when  it  comes  to  ideas. 


despite  my  many  suggestions  in 
past  editorials*  Hamfests  have 
hardly  changed  since  my  first 
hamfest  in  fV.i<S.  One  mote  thing: 
In  the  almost  60  years  I've  been 
an  ARRL  mem  her  I  can't  recall  a 
time  when  the  members  were  paid 
any  attention.  Most  of  the  ARRL 
directors  I've  known  have  held 
the  members  in  contempt  as  slieep. 
Yon  have  a  lot  mate  clour  as  a  pro- 
spective member  they  have  to  woo. 
Once  fhev  hare  vour  money,  you've 
lost  your  chut  f voice}.  Please  remem- 
htr  that  the  ARRL  is  primarily  a  mul- 
rimillhm-dolla  r  pub  lis  h  ing 
business  ,..  Wayne. 

Mike  Grimes  K5ML(>,  It  is 

rare  that  an  author  can  write  about 
complex  concepts  using  simple, 
understandable  terms  and  be  in- 
teresting without  talking  down 
to  ihe  reader.  Such  is  the  case 
with  Peier  Stark  and  his  series 
of  articles.  "Communications 
Simplified." 

1  would  like  vou  to  know  how 
much  1  am  enjoying  the  series  and 
his  approach.  1  have  covered  the 
literature  for  many  years*  and 
I  even  though  I  am  not  a  beginner, 
this  series  has  been  one  of  ihe  best 
and  well-written  I  have  ever  en- 
countered. The  illustrations  and 
analogies  support  the  ideas  ex- 
tremely well;  and,  although  I 
know  the  subject,  it  held  my  at- 
tention, was  not  boring,  and  ex- 
panded my  understanding.  He 
must  be  an  excellent  teacher  at  the 
community  college! 

Thanks  for  an  interesting  set  of 
articles.  J  hope  there  will  be  more. 

Robert  White  DPS  I  read  the 
"Bioeleciroficr"  article,  which 
one  of  my  referral  patients 
brought  to  mc,  with  great  inter- 
esr  He  was  referred  bv  Paul  Kevs 
DOS,  who  is  undoubtedly  the 
world's  foremost  infectious  dis- 
ease expert  in  the  dental  field. 
Unfortunately,  tooth  decay  and 
gum  diseases  have  been  treated, 
and  continue  lo  be  treated,  prima- 
rily as  non-infectious  diseases.  In 
other  words,  dentistry  targets  fix- 
ing the  damage,  not  finding  the 
causes,  which  are  specific  mi- 
crobes, fungi,  protozoans  ,.. 
maybe  even  viruses.  Fd  like  to 
gel  a  Bioelecl roller  so  I  can  be- 
gin to  further  my  research  with 
electrical  current  therapy. 
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Toby  Mete  KB7UIM  named 
1996  "Young  Ham  of  the  Year" 

(Saugus  CA)  Toby  Metz,  a  16-year-old  amateur 
radio  operator  from  Meridian,  Idaho  and  Agoura 
Hilts,  California,  has  been  named  the  1996  "Young 
Ham  of  the  Year/'  according  to  Award  Administrator 
Bill  Pasternak  WA6ITF.  The  award  is  jointly  spon- 
sored by  Pasternak's  Saugus.  California-based 
Amateur  Radto  Newsline.  Yaesu  USA  Corporation 
of  Cerritos,  California,  and  CQ  Magazine  of 
Hicksvihe,  New  York, 

Metz.  whose  ham  radio  caiisign  is  KB7UIM.  re- 
cently moved  to  California  from  Idaho.  He  was  se- 
lected based  on  his  work  with  introducing  amateur 
radio  to  the  deaf  in  the  community  of  Boise,  Idaho. 
Toby  explained  that  his  involvement  with  the  deaf 
came  as  the  result  of  a  scouting  project  thai  quickly 
became  a  public  service. 

"I  knew  I  needed  an  Eagle  project,  so  I  began 
brainstorming  with  my  fhend  Rich  Dees  (AA7WG) 
on  how  I  could  bring  the  handicapped  into  this  pre* 
lure  while  also  using  ham  radio.  We  began  talking 
about  the  possible  ways  that  the  deaf  might  use 
ham  radio  and  realized  that  it  would  be  natural  for 
them  to  use  packet  radio." 

Toby  decided  to  start  a  ham  radio  training  class 
for  the  deaf.  He  enlisted  the  help  of  a  woman  from 
his  church  who  worked  with  deaf  people  in  Boise. 
Through  Toby's  perseverance  and  her  assistance, 
a  small  but  enthusiastic  training  dass  came  into 
being,  Metz  says  that  it  was  a  class  that  quickly 
grew. 

"We  started  off  with  three  people  but  the  class 
became  larger  when  family  members  decided  to 
come  as  well... (one  student)  even  learned  code 
using  a  device  that  converts  sound  to  vibration  that 
you  can  feei  with  your  fingers." 

Toby  Metz  s  Eagle  Scout  project  drew  praise 
from  the  handicapped  community  in  Boise.  It  also 
brought  Toby  to  national  prominence  when  he  was 
asked  to  write  up  the  project  for  last  November's 
73  magazine. 

In  addition  to  his  work  with  the  deaf,  Toby  as- 
sisted in  the  creation  of  a  Ham  Radio  Explorer  Scout 


Post  in  Meridian  Idaho  and  spent  over  a  year  host- 
ing an  on-air  discussion  group  known  as  the  "Dis- 
covery Net/*  Toby  presided  over  this  gathering  until 
a  few  nights  before  he  departed  Idaho  late  this 
spring.  At  its  peak,  Toby's  "Discovery  Nef  had  al- 
most three  dozen  ham  radio  operators  taking  part. 

New  to  southern  California,  and  now  a  student 
at  Agoura  Hills  High  School,  Toby  says  that  two  of 
his  priorities  are  joining  another  ham  radio  club  simi- 
lar to  the  one  he  enjoyed  in  Boise  and  to  become 
an  Explorer  Scout, 

"Now  1  am  interested  in  the  adventure  aspect  [of 
scouting].  I  want  to  do  high-adventure  camping, 
50-mite  hikes,  rafting,  and  those  kinds  of  things,"" 

Toby  Metz  was  nominated  by  Rich  Dees 
(AA7WG)  of  Meridian.  Idaho.  Dees,  who  helped 
bring  Toby  into  the  exciting  world  of  Amateur  Ra- 
dio, describes  his  young  protege  as  a  bom  leader, 

'Toby  Metz  KB7UIM  epitomizes  what  young  folks 
need  to  be  like  today.  He  is  a  hardworking  young 
man  and  one  of  his  goals  is  to  make  a  difference. 
He  took  on  a  project  aimed  at  making  a  difference 
[in  these  peoples"  lives]  and  he  did,"  says  Dees. 

Dees  adds  that  Toby  continues  to  want  to  make 
a  difference  in  the  world; "...  and  1  think  that  young 
people  need  that  as  a  role  model/ 

Metz  will  receive  his  award  on  August  17th  at 
the  Huntsville  (AL)  Hamfest  Grand  Banquet.  The 
presentation  of  the  award  as  a  regular  feature  of 
this  prestigious  amateur  radio  convention  has  been 
made  possible  through  the  generosity  and  kindness 
of  the  Huntsville  Hamfest  Planning  Committee  and 
its  chairman,  Scotty  Neustadter  N4PYD. 

Making  the  presentation  will  be  Newsline  pro- 
ducer  Bill  Pasternak  WA6ITF  and  Judging  Commit- 
tee chairman  Larry  Zettwoch  KR4IF,  along  with 
representatives  of  Yaesu  USA  Corporation  and  CQ 
Magazine.  These  two  companies  are  the  corporate 
underwriters  of  the  "Young  Ham  of  the  Year"  award. 
They  will  be  joined  by  three  former  award  winners; 
Kevin  Boudreaux  N5XMH  (1993),  Allison  Zettwoch 
KD4CKP  0994).  and  Adam  Weyhaupt  N9ME2 
(1995). 

As  ''Young  Ham  of  the  Year,"  Metz  will  receive 
(courtesy  of  Yaesu  USA)  an  expense-paid  trip  to 
the  1 996  Huntsville  Hamfest  along  with  a  gift  of 
Yaesu  ham  radio  equipment,  CQ  Magazine  will  treat 
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Toby  to  a  week  at  Spacecamp-Huntsville.  and  will 
present  him  with  a  variety  of  CQ  products.  Newsline 
will  provide  Adam  with  a  commemorative  plaque  at 
the  award  ceremony. 

Both  corporate  underwriters  of  the  "Newsline 
Young  Ham  of  the  Year  Award"  are  world  leaders  in 
their  respective  areas  of  amateur  radio  product 
support.  Yaesu  U.S.A.  Corporation  is  a  trailblazer 
in  the  design,  manufacture  and  distribution  of  high 
quality  amateur  and  commercial  two-way  radio 
equipment,  CQ  Magazine  is  published  by  CQ 
Communications,  Inc. 

On  learning  of  the  selection  of  Toby  Metz  as  this 
year's  winner,  Kevin  Karamanos  WD6DIH.  Yaesu's 
Amateur  Radio  National  Sales  Manager,  released 
a  statement  congratulating  him, 

Karamanos  said:  "Yaesu  is  pleased  ro  see  so 
many  fine  young  people  nominated  for  this  award 
and  who  have  become  so  deepfy  involved  with 
Amateur  Radio.  This  is  the  primary  reason  that  we 
support  this  award  program,  To  us,  Toby  Metz  is  an 
excellent  example  of  today's  American  youth 
and  we  join  with  all  of  the  nation's  radio  amateurs, 
young  and  old,  in  commending  him  on  his  great 
public  service  and  other  achievements  at  such  a 
young  age." 

CQ  Publisher  Richard  Ross  K2MGA  agreed  with 
nominator  Rich  Dees  that  Toby  sets  a  good  example 
for  American  youth:  *Any  lime  you  worry  about  the 
youth  of  IhES  country,  and  the  kids  with  problems 
who  are  so  often  in  the  news,"  Ross  commented, 
"you  can  look  at  kfds  like  Toby  and  take  heart.  The 
kids  in  trouble  are  not  typical.  And  while  Toby  is  not 
typical,  either,  you  realize  that  there  are  many  more 
young  people  out  there  who  are  like  Toby  than  those 
who  are  like  the  kids  in  trouble.  They  are  tomorrow's 
mainstream  and  tomorrows  leaders/ 

The  Amateur  Radio  Newsfineis  the  ptemiere  on- 
the-air  news  and  information  service  to  the  world- 
wide ham  radio  community.  The  Newsline  ""Young 
Ham  of  the  Year"  award  program,  (formerly  the 
Westtink  Report  "Young  Ham  of  the  Year")  now  en- 
tering its  second  decade,  is  presented  annually  to 
a  licensed  radio  amateur  who  is  18  years  of  age  or 
younger  and  who  has  provided  outstanding  service 
to  the  nation,  his  community  or  the  betterment  of 
the  state  of  the  art  in  communications  through  the 
amateur  radio  hobby/service 

Past  recipients  of  the  "Young  Hanf  award  include 
Shawn  Alan  Wakefield  WK5P.  of  BartiesvilJe,  Okla- 
homa (1986);  David  Rosenman  KA9PMK,  of 
Muncie,  Indiana  (1987):  Jonathan  Binstock  NK3DT 
of  Potomac,  Maryland  (1983);  Erin  McGinnis 
KAOWTE.  of  Topeka,  Kansas  0989);  Mary  Alestra 
KB2iGGT  of  Staten  Island,  New  York  (1990);  Rich- 
ard S.  "Sammy"  Garrett  AAOCR,  of  St.  Louis,  Mis- 
souri (1991);  and  Angela  "Angie"  Fischer  KB0HXY 
also  of  St  Louis  (1992);  Kevin  Boudreaux  N5XMH, 
of  New  Orleans,  Louisiana  (1993);  Alfison  Daneen 
Zettwoch  KD4CKP,  of  Louisville.  Kentucky  (1994); 
and  Adam  Weyhaupt  N9ME2  of  Alton,  lllinois(l995). 

TNX  to  Sell  Pasternak  WA6ITF. 

Isn't  that  just  the  DEARest 
thing? 

D,EAR.S.t  Disney  Emergency  Amateur  Radio 
Service,  marks  its  25th  anniversary  of  public  ser- 
vice this  year.  Does  everybody  have  to  transmit 
using  the  Mickey  voice? 
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A  kit  building  tradition  started  with  the  dawn  of  ham  radio 
in  the  1920s,  pealced  in  the  1960s  and  nearly  vanished 
when  HEATH  KIT™  discontinued  ham  products  in  the 
1 980s.  Many  of  you  continue  to  encourage  us  to  revive  the 
tradition. 

The  T-Kit  division  of  TEN -TEC  is  dedicated  to  putting  the  fun 
back  into  building.  Our  pledge  is  to  design  kits  from  the 
ground  up  to  be  built  by  average  hams  with  simple  test 
equipment  And  best  of  all,  Kit  building  saves  you 
money...20,  30  ever.  40%  over  comparable  factory  built 
gear.  Have  some  fun  and  build  your  next  project! 


2  METER  FM  TRANSCEIVER 

Building  a  sophisticated  microprocessor  controlled  rig  is  eaw  wilh  our 
step-by-step  assembly  rnonual.  You  build  in  sections  and  then  make 
progress  tests  along  me  way.  Added  benefit  fs  the  knowledge  to  maintain 
it  yoursetf  for  years  to  come.  Only  test  equipment  requiredis  a  VOM. 

•  Encoder  tunes  143.5-148.5  in  5  KHz  steps  (or  2.5  KHz) 

•  1 5  memories  store  repeater  offset  and  subaudible  tones 

•  Stores  nonstandard  split  (CAP,  MARS) 

•  Built-in  subaudible  lone  encoder 

•  Instantaneous  pin  diode  T/R 
switching 

■   Packet  ready  with  rear  panel 

DIN  connector  [1200  baud)  ■!■■■  ■  ^m«  * 

•  Large  LED  readout 

•  Buifa  it  now  5  or  30  watts,  or 
upgrade  to  30  watts  later 

•  Complete  enclosure,  mike  and  mob,.^ 
bracket  included 

1220 .,„.5  watts  out  „ ™..™„™. $195* 

1222 30  watt  module .,...564* 

6  METER  FM  TRANSCEIVER 

Same  features  as  2  meter  model.  Covers  51 .095- 54  J  MHz, 

1260 5  watts  out ...-$195* 

(sorry,  FCC  rules  forbid  sales  of  add-on  power  amp) 

EXPLORE  6  METERS  FOR  ONLY  $95 

No  need  to  buy  a  complete  transceiver  to  discover  the  fun  of  6  meters. 
TKit  offers  two  transverters  to  choose  from.  Model  1209  converts  your 
2  meter  handheld  or  mobile  rig  to  6.  All  features  and  modes  on  your 
2  meter  rig  immediately  available  on  6  (FM  SSB  CW}.  Tune  144-148 
MHz  to  work  50-54  MHz.  Model  1208  converts  any  modem  HF  rig  with 
20  meters  to  6,  Tune  14-14,35  MHz  to  work  50  50.35  MHz. 

•  5  watts  max  input  delivers 
S  watts  out 

•  Only  1,3'H  7-25^,6.125*0 

•  Simple  hookup,  no  mods  needed 
to  most  rigs 

•  Silent  RF  sense  BN  diode  T/R 
switching 

1208  „ .... 20  to  6  meter,  kit... $95* 

1208A... 20  to  6  meter,  factory  assembled.,. $159" 

1209 2  to  6  meter,  kit...., .....$95* 

1209A.. .,,2  to  6  meter,  factory  assembled $159* 


2  METER  AMP 

Easy  to  build  amp  boosts  your  1  -5  wort  HT  to  20-35 
watts  for  mobile  or  fixed  operation.   Indudes 
painted  case  and  heatsink.  Covers   144-148       _    j 
MHz  plus  MARS/CAP.   Fast  RFsense  T/R       Hfl 
switch.  Build  either  class  AB  or  C.  8NC  input, 
SG239  output- 

1200... kit , $74' 

1200A factory  assembled...  „.$1  19' 


DUAL  BAND  SWR/RF  WATTMETER 

Connectors  for  both  HF  and  VHF  let  you  leave  meter  in  line  with  BOTH 
rigs.    Front  panel   switch   between   HF   and   2 
meters.  Measure  power  or  SWR  on  20  or  200 
waft  ranges.  1 .8-30  MHz  and  1 44-1 48  MHz, 

1 202 kit $49* 

1 202A ....  factory  assembled .~ ......$74* 


SOLVE  HOT  CHASSIS  PROBLEMS 

Annoying  RFl/TVi  and  hat  chassis  problems  are 

often  caused  by  lack  of  proper  ground.  While  not 

a  substitute  for  radial s  or  good  grounding,  Model 

1251  provides  "tuned  counterpoise"  to  satisfy  the 

transmitter. 

1251 ^, ..,., .....$49' 


9-BAND  SWL  RECEIVER 

Modernized  "first  radio  kit"  classic.  5  transistor, 
3  1C  design ,  electronic  band  switch.  Tune  both 
AM  broadcast  and  SSB/CW  from  1 .8-22  MHz. 
Has  Main  and  Fine  tuning,  Regen,  RF  gofn, 
Volume,  Powerful  audio  to  built-in  speaker,  your 
own  speaker  or  stereo  phones.  Use  8  C  cells  or 
ext.  1 2  VDC 

$59* 


1253. 
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4-BAND  RECEIVER  ONLY  $24 

This  Regen  beats  the  pants  off  those  favorite 

3 -tube  radios  of  the  1 950s.  Covers  49  and 

31  meter  SW  bands,  40  and  20  meter  ham 

bands   plus    12-15   MHz.    Includes   front 

panel,  Dress  it  up  with  your  own  case  and 

knobs.  Push  button  banaswitch,  Main  Tuning, 

Regen  control,  volume,  on-off  switch.  You  provide 

DC,  stereo  phones  or  speakers.  Popular  group  project! 

1054  „..„„_ .„ .....524*         Buy  5  for  $1 10 


"ANY  BAND*  SSB/CW 
RECEIVER 

Industry's  best  buy  using  direct  conversion. 
Designed  specifically  for  ham  bands  onfy  Better 
audio  and  filtering  than  competition  and  we  supply 
everything  to  builait,  or  change  it,  to  ANY  ham  band  160 
10  meters.  You  provide  DC,  speaker  or  phones. 
1056...... 
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$29* 


G5RV  ANTENNA  KIT 

Work  160- 10  meters  and  WARC  bands  with  1  antenna.  We  use  this 
eosyto-build  design  for  test  here  at  the  factory  102  ft.  long,  80-10 
meters  and  even  1 60  with  some  antenna  tuners.  You  suppfy  RG8X  or  RG- 
58  from  feedpoint  to  tuner  (must  be  70  ft,  min.)_  We  provide  everything 
else  INCLUDING  balun  beads. 


1225 
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$49' 


CALL  1-423-453-7172  TODAY 

to  request  free  catalog.   Includes  these  kits  and  more  budget  priced 
projects  for  hams  and  SWLs. 


*PkiS  snipping  &  handling 


Orders  only  800-833-7373 

FAX  423-428-4483 

9:00  a.m.  -  5:30  p.m. 

Mon.-FrL  Eastern 


or  write  us  at: 

T-KEt 

a  division  of  TEN-TEC,  Inc. 

-m>  -  1 1  85  Dolly  Parlon  Pkwy. 

I  fcTM~l  tl—       SevierviUe,  TN  37862 
©CopynghliaaS 

E-Mail  74130,21 2@Compuserve.com 
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Ultimate  Power! 


Station  power  from  a  dead  UPS. 


Paul  Btum  KF9GQ 

1138  Cardinal  Lane 

Green  Bay  Wl  54313 


One  of  the  main  reasons  I  became 
a  ham  is  that  I  love  to  build  elec 
ironic  gadgets.  This  hobby  gives 
me  plenty  of  excuses  to  build  things  to 
better  equip  my  station.  Sometimes  the 
gadgets  I  build  actually  work,  and  oc- 
casionally I  build  something  that  turns 
out  better  than  "store-bought." 

Recently  I  was  offered  a  broken  UPS 
(Uninterruptible  Power  Supply)  for  the 
right  price  (free),  I  gladly  took  it, 
thinking  of  salvaging  some  parts  and 
that  maybe  the  gel  cells  were  OK  (a 
free  battery  for  my  QRP  rig!). 

The  unit  sat  around  collecting  dust 
for  a  while,  until  one  day  as  I  was 
cleaning  up  the  shop  I  noticed  it  and 
decided  to  pop  the  cover  off.  There  is 


quite  a  collection  of  parts  to  scavenge 
inside  one  of  these,  and  I  especially 
noticed  a  stout  power  transformer,  and 
numerous  power  transistors  mounted 
on  heat  sinks.  There  were  also  four 
6-volt  gel  cells  in  good  shape  (yes!). 


were  N-channel  power  MOSFETs,  with 
very  good  current  handling  specs.  These 
transistors  can  be  very  useful,  as  they 
are  high  gain,  low  "on"  resistance  (less 
than  0.5  ohms),  and  you  can  parallel 
them  directly  without  bulky  current- 


ly crowbar  can  save  any  equipment  hooked  up  from 
destruction-especiatty  your  expensive  radios!" 


Photo  A,  The  completed  "Ultimate  Power/' 
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Inside  the  UPS 

For  those  unfamiliar  with  UPS  units, 
they  are  used  to  power  critical  elec- 
tronics devices  with  120-voIl  AC.  If 
the  commercial  power  fails,  the  UPS 
will  provide  power  from  batteries  al- 
most instantaneously.  Usually  they  are 
used  to  provide  short- term  power  for 
computers,  providing  power  during  an 
outage  long  enough  for  the  computer 
to  do  a  "clean"  shutdown.  This  pre- 
vents "crashes"  and  data  loss. 
Uninterruptible  Power  Supplies  come 
in  many  sizes  and  shapes,  depending 
upon  current  duty  and  battery  size. 
Electronically,  a  UPS  consists  of  a  bat- 
tery bank,  a  DC-io-AC  inverter,  and 
the  sensing/switching  circuitry.  Some 
also  "condition"  the  AC  power,  remov- 
ing noise  and  RF,  and  also  provide 
surge  protection, 

I  looked  up  the  numbers  on  the 
power  transistors  and  found  out  they 


balancing  resistors,  II  turned  out  I  had 
16  of  all  the  same  type,  already 
mounted  on  heat  sinks, 

I  was  intrigued  by  the  large  power 
transformer.  In  theory,  the  UPS  takes 
low-voltage,  high-current  DC, 
switches  it  on  and  off  to  drive  the 
transformer  primary,  and  the  second- 
ary produces  120-volt  AC.  I  wondered 
what  voltage  I  would  get  if  I  reversed 
the  transformer  and  powered  it  with 
120-volt  AC,  so  I  tried  it  and  got  14 
volts  AC  (rms)!  From  the  size  of  the 
secondary  winding  conductors  I  could 
see  it  would  handle  a  lot  of  current. 

A  good  estimate  of  the  power  han- 
dling capability  of  a  power  trans- 
former can  be  found  in  the  power 
supply  chapter  of  the  AJiRL  Hand- 
book. Measure  the  central  core  of  the 
transformer  with  a  ruler  and  refer  to 
the  chart,  which  will  give  you  a  watt 
rating  for  the  transformer. 


Cempmt  Speaker/Mies 

Here's  a  Compact  Speaker/Mk  that  fits 
comfortably  in  your  hand  and  has  a  full 

size  speaker  for  crystal  clear  audio. 

No  need  to  remove  your  handheld  from 
your  belt  to  talk  or  monitor  calls.  Clip  it  near 
your  ears  so  you  can  easily  hear  every  call 
with  the  volume  turned  down. 

First-rate  electret  mic  element  and  full 

size  speaker  gives  superb  audio  on  transmit 
ami  recieve.  Earphone  jack,  FIT,  light- 
weight retractable  cord.  Gray.  I  V4x2x3  in. 

MFJ-284  Fits  Icom,  Yaesu,  Radio  Shack, 
Standard;  MFJ-286  fits  Kenwood. 


MFJ-284  or 
MFJ-286 

*24 


Mini  Speaker/Mies 

These  tiny  mFJ  Speaker/Mies  are  so 
small  and  so  lightweight  you'll  forget 
they're  there  -  until  you  get  a  call 
Excellent  audio  from  electret  mic 
element  and  speaker.  Has  swiveling  lapel 
/pocket  clip,  PTT  button  with  transmit 
LED,  earphone  jack,  lightweight 
retractable  cord.  Available  with  L  or 
regular  connector.  Tiny  2x  1  1/ak}U  in. 

Order  MFJ-285/MFJ  28SL  forlCOM, 

Yaesu,  Alinco,  Radio  Shack  and  Standard; 
MFJ-287/MFJ-287L  for  Kenwood;  MFJ-283 


MFJ-283,  MFJ-285, 

MFJ-285L,  MFJ-285W, 

MFJ-287orMFJ-287L 

$2493 


L  Connector  also 


for  split  plug  Alinco;  MFJ-285W  for!C-W2A.  available  -  order  LmodeL 


MFJ  Artificial  RF  Ground 

MFJ-931 


Creates 

artifieal  RF 

ground  that  eliminates  or  reduces  RF 
hot  spots,  RF  feedback,  TVI/RFI,  weak 
signals  caused  by  poor  RF  grounding. 

Greatly  improves  your  signal  if 
you*re  using  a  random  wire  or  long  wire 
antenna  with  an  ineffective  ground. 

Electrically  places  a  faraway  RF 
ground  directly  at  your  rig  by  tuning 
oui  reactance  of  connecting  wire. 

20  Meter  CW  Transceiver 

MW-9020 
*1 89" 

Throw  this 
tiny  MFJ  20  Meter 
CW  Transceiver  in  a  corner  of  your 

briefcase  and  enjoy  DXing  and 
ragchewlng  wherever  you  go.  You  get 
a  high  performance  superhet  receiver, 
crystal  filter,  RIT,  AGC#  vernier  tuning, 
sidetone,  speaker,  up  to  5  watts  output, 
semi/full  break-in,  much  more.  Free 
manual.  Set  free  MFJ  catalog  for  40, 
30,  1 7,  1 5  Meter  versions,  keyer,  audio 
filter  power  pack,  tuner,  antennas. 

Super  Active  Antenna 

"World  Radio  TV  Handbook"  says 
MFJ- 1 024  is  a  " first  rate  easy-to-  operate 
active  antenna,..quiet...exce]lent  dynamic 
range... good  gain...  tow  noise... broad 
frequency  coverage...  excellent  choice," 
Mount  it  outdoors  away  from  elec- 
trical noise  for  maximum  signal,  mini- 
mum noise.  Covers  50  KHz  -  30  MHz. 
Receives  strong,  clear  signals  from 
all  over  the  world,  20  dB 
attenuator,  gain  control, 
ON  LED.  Switch  two 
receivers  and  aux.  or  active 
antenna,  6x3x5  in.  Remote 
has  54  inch  whip,  50  ft. 
■I  coax  3x2x4  in.  12 
1         VDC  or  110  VAC  with 
l~  ~         MFJ- 13 12,  $12.95. 

^129"  MFJ- 1 024 

Cross-Needle  SWR  Meter 

MFJ-RI5B 

Peak/ 

average  Cross- 
Needle  SWR7 
Wattmeter.  Shows  SWR,  forward/ 
reflected  power  in  2000/500  &  200/50 
watt  ranges.  1.8-60  MHz, 

Mechanical  zero.  SO-239 
connectors.  Lamp  uses  12  VDC  or  110 
VAC  with  MFJ- 1 3 12,  SI 2.95. 

Teflon9  is  a  registered  trademark  ofDupoiu" 


MFJ  Coax  Antenna  Switches 


•39»*  MFJ- 1 70 1  f21M    MEH702B  iS9w  MFJ- 1704 

Select  any  of  several  antennas  from  your  operating  desk  with  these 

MFJ  Coax  Switches.  They  feature  mounting  holes  and  automatic 

grounding  of  unused  terminals.  One  year  unconditional  guarantee, 
MFJ-1701.  $39.95.  6  position  antenna  switch.  SO-239  connectors. 

50-75  ohm  loads.  2  KW  PEP,  I  KW  CW.  10x3*  1  lh  in.  DC-60  MHz. 
MFJ-1702B,  $21.95.  2  positions  plus  new  Center  Ground.  2.5  KW 

PEP.  I  KW  CW.  Insertion  loss  below  .2  dB.  50  dB  isolation  at  450  MHz. 

50  ohm.  3x2x2  in.  MFJ-1702BN,  $31.95,  N connectors,  DC-1.1  GHz. 
MFJ-I704,  $59*95.  4  position  cavity  switch  with  lightning/suree 

protection.  Center  ground.  2,5  KW  PEP,  1  KWCW.  50  dB  isolation  at 

500  MHz.  50  ohm.  6  V*x4 'Ax  1  »/4  in.  MFJ*  1 704K  $69. 95 w  N connectors. 

Dry  Dummy  Loads  for  HF/VHF/  UHF 

MFJ  has  a  full  line  of  dummy 
loads  to  suit  your  needs.  Use  for 
tuning  to  reduce  needless  {and 
illegal)  QRM  and  save  vour  finals. 

MFJ-260C,  $29.95".  VHF/HF.  '2W~MFJ-260C      *SV™  MFJ  264 
Air  cooled,  non-inductive  50  ohm  resistor. 

SO-239  connector  300  Waits  for  30  seconds,  derating  curve.  SWR  less 
than  1 ,3:1  to  30  MHzT  1.5:1  to  650  MHz.  2'/:x2'/2x7  in.  MFJ-260CN, 

MFJ-264,  $59.95.  Versatile  UHF/VHF/HF  L5  KW  load.  Low  SWR 
to  650  MHz,  usable  to  750  MHz.  ICO  watts/10  minutes,  1500  watts/10 
seconds.  SWR  is  1.1:1  to  30  MHz,  below  1 .3: 1  to  650  MHz.  3x3x7  in+ 
MFJ-264N,  $69.95,  N  connector.  MFJ-5803,  $4.95t  3  ft.  coax/PL-259. 


MFJ  Lew  Pass  Fiter 

Suppress  MFJ704 
TVL  RFL         mm 
telephone  and 
other  interference  bvl 
reducing  unwanted 
harmonics  going  to 
your  antenna. 
9  poles,  MFJ1s  exclusive  Teflon® 
Dielectric  Technology™ 
capacitors,  hi-Q  inductors,  ground 
plane  shielding,  RF  tight  cabinet 
gives  excellent  TV1/  RF1 
protection.   Full  legal  power 
1 .8-30  MHz.   Mounting  tabs. 

Full  Color  FAX 

Use  your     MFJ-1214PC 
com  puter  and      *  1 49" 
transceiver  to 
receive,  display  w  Q 


MFJ  kmbic  Poddies 

MFJ  Deluxe  Iambic 
Paddles  feature  a  full 
range  of  _ 

iustments 


and  transmit 


•  #* 


* 


brilliant  fall  color  news  photos 

and  incredible  WeFAX  weather 
maps  with  all  16  gray  levels.  Also 
receive/transmit  RTTY,  ASCII 
andCW. 

Animate  weather  maps- 
Display  10  global  pictures 
simultaneously.  Zoom  any  part  of 
picture  or  map.    Manager  I i sts 
over  900  FAX  stations.  Automatic 
picture  capture  and  save. 


MFJ564 


m  tension 

and  contact 

spacing, 

self-adjusting 

nylon  and  steel  needle  bearings, 

contact  points  that  almost  never 

need  cleaning,  precision  machined 

frame  and  non-skid  feet  on  heavy 

chrome  base.  For  all  electronic  CW 

keyers. 

MFJ   Bencher  Keyer 

The  best  of  all  CW  worlds  -a 
compact  MFJ  Keyer  that  MPJ-422C 
fits  right  on  the  Bencher  *134*S 
iambic  paddle! 

Iambic 
keying,  speed 
(8-50  wpm), 
weight,  tone,  volume  controls. 
Automatic  keyer  or  semi-automatic 
("bugn)/tune  mode.  RF  proof. 
i'/axSVsxS'ftin, 

MFJ-422CX,  $79.95,  keyer 
only  for  mounting  on  your  Bencher 
or  MFJ  paddle. 


12  24  Hour  LCD  Clocks 


mim  ura 


•!»•■  MFJ-108B        *24"MFM12 

MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  easy-to 
-see.  Brushed  aluminum  frame, 

MFJ-112  shows  hour/minute/ 
second,  day,  month,  date,  year  at  any 
QTH  on  world  map,    1 2  or  24  hour 
dispiav.  Daylight  saving  time  feature. 

VHF  SWR/  Wattmeter 

MFJ-8I2B 

Covers 

2  Meters 


and  220  MHz.  30  and  300  Watt  scales. 
Relative  field  strength  1-250  MHz, 
SWR  above  14  MHz.  4'/2x2!/ix3  in. 

Code  Practice  Oscflkrtor 

MFj-557 

«24» 

MFJ-557  Deluxe  Code  Practice 
Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable.  9- volt  battery  or  110 
VAC  with  MFJ- 1305,  SI 2.95. 

Earphone  jack  for  private  practice, 
tone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker.  Adjustable 
key.  Can  be  hooked  to  transmitter. 
Sturdy.  8]/2x2V4x3V4in. 

MFJ  Multiple  DC  Outlet 

MFJ-1118 

Use  your  rig' s  1 2  VDC  power 
supply  to  power  two  HF/V HF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet. 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories. 
DC  voltmeter,  "on"  LED,  RF  bypas- 
sed, 6  ft.  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  outlets. 


Write  or  call...  8QQ-647-IS0O 

Free  MFJ  Catalog 


Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TKCH  (8324) 
*  I  year  unconditwriat  guarantee  *  30  day  money  bi^* 
guarantee  (less  s/h)  on  orders  from  MI  J  ■  Free  catalog 

MFJ  KNTERPRISES  JNC 

Box  494,  Miss.  Slate,  MS  39762 
{ffiD  323-5869: 8-4:30  CST  Moa-Fii 
FAX:  (H}\  J323-655 1 ;  Add  ft  s<h 

MFJ. . .  making  quality  affordable 
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Fig,  L  "Ultimate  Power"  AC  distribution/rectifier  schematic. 


Building  the  power  supply 

A  UPS  unit  provides  many  of  the 
components  necessary  to  build  a  sta- 
tion power  supply,  all  in  one  box. 
First,  there  is  the  box  itself,  If  you've 
drooled  over  any  parts  catalogs  lately, 
you  know  thai  a  nice  cabinet  is  expen- 
sive. Next  is  the  power  transformer,  an- 
other expensive,  hard-to-find  item. 
Inside,  there's  a  good  supply  of  power 
transistors,  already  mounted  and  heal- 
sinked.  Lots  of  other  miscellaneous  pans 
can  be  used  as  well.  I  found  diodes,  filter 
capacitors,  MOVs  for  lightning  protec- 
tion, and  other  goodies.  Best  of  all, 
mounted  on  the  rear  of  the  cabinet  are  a 
string  of  AC  outlets,  so  I  set  aboui  build- 
ing a  "central  power  source11  for  my  ham 
station,  providing  switched  and  un- 
switched  AC,  and  13.8  volts  DC  at  25 
amperes. 

I  started  with  the  120  VAC  side  of  die 
circuit,  wiring  some  outlets  "on"  all  the 
time  and  some  switched.  I  added  three 
MOVs  across  the  AC  input  for  surge  pro- 
tection, I  fused  the  AC  input  and  the  two 
transformers  separately  for  safety.  After 
stripping  the  chassis  of  its  dead  "brain" 
board,  1  began  the  low-voltage  circuitry. 
I  fed  the  14  VAC  to  a  set  of  four  40 
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ampere  stud  mount  diodes,  mounted  to 
the  chassis  sheet  metal  to  dissipate  heat. 
The  diodes  form  a  bridge  rectifier,  giv- 
ing me  18.5  volts  across  the  filter  capaci- 
tors, I  used  some  computer  surplus  filter 
caps;  approximately  2000  (jF  per  ampere 
is  a  good  rule  of  thumb. 

In  designing  the  regulator,  I  came 
upon  a  dilemma.  The  MOSFET  transis- 
tors would  work  excellently  as  pass  de- 
vices to  reduce  the  voltage  to  13.8,  but 
required  +3  to  +5  volts  gate-source  for 
turn-on.  This  meant  that  I  couldn't  use 
the  same  supply  for  the  regulator  drive. 
The  other  alternative  is  to  use  P-channel 
devices,  but  I  had  none.  Luckily  enough. 
there  was  another  small  transformer  in 
the  UPS  used  for  charging  the  batteries 
and  powering  the  "brain "  board.  It  just 
happened  to  be  a  24- volt  transformer,  SO 
the  small  transformer  powers  the  723 
regulator  and  the  gates  of  the 
MOSFETs. 

Referring  to  the  regulator  schematic,  I 
used  the  ever-popular  LM723  voltage 
regulator  IC  in  a  standard  configuration. 
For  best  accuracy  and  minimum  tem- 
perature drift,  use  precision  I9f-  or  2% 
tolerance  resistors  Tor  the  sample  volt- 
age divider  (the  680-ohm  resistors).  The 


high  side  of  the  divider  should  connect 
directly  at  the  output  connector,  after 
any  ammeter  used,  for  best  regulation. 
Use  a  good  quality  trimmer  pot  (250- 
ohm)  and  adjust  for  13.8  volts.  Make 
sure  the  pass  transistors  (the  power 
MOSFETs)  are  adequately  heat-sinked, 
as  they  may  need  to  dissipate  significant 
power,  depending  on  the  transformer 
you  have.  I  bolted  a  chunk  of  fin  stock  to 
the  UPS  heat  sink  (heat-sink  grease  is  a 
good  idea)  as  extra  insurance,  Use 
heavy-gauge  wire  for  high-current 
circuitry  (#10  or  #8  for  25  amperes),  to 
and  from  the  pass  transistors  and  the 
negative  return  wiring. 

The  extras 

One  item  that  separates  good  power 
supplies  from  the  cheapos  is  a  crowbar 
circuit.  I  have  been  the  unfortunate  re- 
pairman of  a  repeater  powered  by  a  sup- 
ply without  one  more  than  once,  and  it's 
definitely  worth  the  few  dollars  as  insur- 
ance, The  crowbar  circuit  senses  when 
the  voltage  noes  too  high  (when  vou 
short  oui  a  pass  transistor)  and  becomes 
a  short  circuit,  blowing  the  fuse.  The 
other  cheap  insurance  policy,  o\  course, 
is  to  have  the  proper  size  fuse!  The 


crowbar  can  save  any 
equipment  hooked  up 
from  destruction — -espe- 
cially your  expensive  ra- 
dios! Hook  up  the 
crowbar  circuit  across 
the  +13,8-voll  output  of 
your  supply. 

Other  accents  you 
may  add  to  this  project 
are  an  ammeter  and 
some  method  of  indicat- 
ing output  voltage.  You 
may  prefer  analog 
meters,  or  some  sort  of 
digital  meter  or  bar 
graph  (the  3914  bar 
graph  IC  comes  to 
mind).  Thai's  the  fun  of 
building  things  yourself— being  creative 
and  original. 

How  does  it  work? 

Well,  by  now  you  want  to  hear  how  it 
performs,  I  stress-tested  (he  supply  by 
powering  my  100  watt  2  meter  FM  am- 
plifier  with  it.  From  0  to  23  amperes,  I 
measured  less  than  ,05  volts  change  in 
output,  and  less  than  10  mV  of  ripple. 
The  heat  sink  became  only  slightly 
warm  alter  three  minutes  keydown. 


Photo  Br  Inside  lhe  "Ultimate  Power. 


I, 


The  AC  outlets  allow  me  to  power 
other  station  goodies  from  Lhe  same 
box. 

All  in  all,  1  am  very  pleased  with  the 
performance.  Credit  goes  to  my  eight- 
year-old  son,  Jeffrey,  for  giving  me  the 
idea  to  name  it  ''Ultimate  Power." 

So,  keep  your  eyes  open  for  surplus 
UPS  units — hamlests,  auctions,  or  your 
friendly  neighborhood  computer  geek — 
don  t  pass  up  a  real  home-brewer  *s 
bargain! 


Neueh  shy  die 

Continued  from  page  4 

the  sluff  I  sure  wish  Vd  known  years  ago  and 
am  lei  ling  you  aboul  now  is  going  in  one 
eyeball  and  oul  the  other,  while  you  are  fool* 
ishly  depending  on  your  doctor  for  your 
health  as  much  as  1  was  depending  on  mine. 
Well,  the  sad  fact  is  that  your  doctor  and 
mine  don't  know  much  about  health.  Doctors 
don* i  lake  any  courses  on  health  or  its  main- 
tenance in  medical  school.  Few  are  taught 
even  one  day  about  illness  prevention  or  nu- 
trition. The  result  is  that  doctors  don't  know 
a  darned  thing  about  health.  They're  taught 
how  to  make  repairs  when  things  finally 
break  down  and  what  sledge-hammer  drugs 
to  prescribe. 

For  instance,  though  ii  was  considered  to- 
tally crazy  by  the  medical  profession  just  a 
few  years  ago,  now  there's  a  grudging  agree- 
ment thai.  yes.  there's  a  ( mumble)  psycho- 
logical component  to  every  illness.  But  you 
aren't  going  to  find  any  doctors  anywhere 
who  arc  making  an  effort  to  find  these  emo- 
tional triggers  and  treat  them  as  well  as  the 
resulting  physical  symptoms.  If  it  hurts,  hey, 
take  an  aspirin,  and  never  mind  thai  the  hurt 
is  nature's  warning  signal  that  the  body  is  in 
trouble,  It's  like  the  fuse  in  your  rig.  So,  if 
lhe  fuse  blows,  put  in  a  bigger  one,  right? 

Arc  you  going  to  come  bounding  up  to  my 
table  at  the  Dayton  CompuVcntkin  in  20 in. 
or  will  you  be  doddering  with  a  walker  to 
reminisce  with  me  aboul  how  ham  radio 
used  to  be  before  we  lost  our  Last  two  bands  a 
couple  years  back'-* 

Continued  on  page  49 
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Number  14  on  your  Feedback  can! 


Colorado  QRP  Club's 
Field  Day  Operation 


Field  Day  the  hard  way. 


Marshall  Emm  AA0XI 
2460  S.  Moline  Way 

Aurora  CO  80014 


Who  says  the  bands  are  dead? 
We  are  at  or  near  ihe  absolute 
bottom  of  the  barrel  in  terms 
of  solar  activity  and.  hence,  HF  propaga- 
tion. The  bands  are  dead,  so  this  should 
be  an  extended  period  or  thinking,  and 
building,  and  saving  dollars  to  buy  kilo- 
watts, right?  Wrong!  Once  again  the 
Colorado  QRP  Club*  has  proven  that 
you  can  do  with  skill,  persistence,  and 
antennas  what  others  do  with  power, 
even  when  the  bands  are  "dead  " 

Field  Day  is  a  trial  at  the  best  of  times, 
and  the  constraints  on  site  preparation 
and  the  logistics  of  manning  a  club  op- 

■ 

erarion  are  a  challenge,  but  operating 
QRP  really  separates  the  sheep  from  the 
goats,  CQC  (Colorado  QRP  Club)  has  a 
core  local  membership  of  experienced 
and  talented  operators,  who  saw  QRP 
operation  in  Field  Day  as,  well,  nothing 
out  of  the  ordinary  at  all. 

The  results  speak  for  themselves — 
close  to  1200  QSOs  for  10,000  points,  all 
of  them  at  5  watts  or  less,  and  high  ranking 
in  the  2A  Battery  division,  if  not  outright 
dominance.  The  formal  results  are  not  yet 
in  as  this  is  written,  but  the  QRP  grapevine 
functions  very  well  Once  again,  the  CQC 
proved  thai  if  you  can  do  it  at  alL  the  odds 
are  pretty  good  you  can  do  it  QRP. 

Of  course,  anyone  with  a  ham  license 
knows  that  power  is  probably  the  least  pro- 
ductive of  the  factors  that  go  into  a  QSO. 
We  all  had  to  learn  the  power  equations 
that  prove  the  difference  between  5  watts 
and  100  watts  is  roughly  two  S-poinis  at 
the  receiving  end — go  to  a  kilowatt  and 
you  pick  up  another  one  and  half  S-points! 
To  put  it  another  way,  the  difference  be- 
tween a  watt  and  a  kilowatt  is  30  dB,  or 
five  S-points, 

QRP  operators  are  also  aware  that  losses 
are  more  critical  at  low  power  levels,  so 
there  is  a  lot  of  concentration  on  antenna 
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efficiency.  It  follows 
that  a  large  part  of 
CQCs  Field  Day  ef- 
fort centered  around 
the  antenna  farm, 
and  what  an  antenna 
farm  it  proved  to  be! 
Remember,  we 
started  "planting" 
our  farm  on  Friday 
afternoon.  Despite 
the  traditional  Field 
Day  thunderstorm, 
we  got  our  crop  in 
and  here's  what  we 
were  ready  to  har- 


PhotQ  A.    The  60-foot  tower,   ready  for  launching.   FD  Chairman 
KF7MD,  right  background,  looks  a  bit  anxious.  Photos  byAB0CD. 


vest  when  the  starting  gun  went  off: 


BAND  —  ANTENNA 


ALL 
160m 

80m 


—  G5RV  @  40' 

—  Sloper  at  55'  on  the  60"  tower 


—  2  element  delta  loop  array, 
apex  @  65' 

40m      —  3  element  delta  loop  array, 

apex  @  55h 
40m     —  Sloping  dipole  @  60'  on  the 

high  end 
20m      —  3  element  delta  loop  array 

apex  @  45' 
20/15/10m 

—  Tribander  @  45'  w/  rotator 

1 5m      —  Monohaniier  @  351  w/Armslrong 

rotator 
6m        —  5  element  @  65'  w/rotator 
2m       —  II  element  @  65'  w/rotator 
6m/2m/70  cm 

—  Beams  for  packet  and  Novice 
stations 

Three  (count  'em!)  towers,  and  for 
most  of  us  a  much  better  selection  of  an- 
tennas than  we  enjoy  at  home! 

We  set  up  two  HF  stations  with  spe- 
cific band  and  antenna  assignments,  as 
well    as    a   separate   VHF/UHF/packet 


station,  and,  of  course,  our  Novices  set 
up  their  own  station  (including  the 
G5RV  at  40  feet).  We  used  computers 
for  logging,  and  decided  that  we  would 
forgo  the  all-emergeney-power  bonus 
for  the  sake  of  data  security — -it  was  our 
first  real  attempt  to  use  computers  and 
we  didn't  want  to  take  any  chances  with 
power  fluctuations  or  blackouts,  We 
could  have  rented  a  generator,  but  the 
noise  would  have  spoiled  the  peace 
and  quiet  of  a  superb  site  on  a  ridge 
about  50  miles  southeast  of  Denver.  A 
hundred  feet  of  extension  cord  to  a 
nearby  house  allowed  us  to  power  the 
computers  and  lights. 

Operators  were  assigned  in  teams 
comprising  an  operator  and  a  logger 
for  each  station,  and  the  teams  were 
rostered  to  cover  the  entire  Field  Day 
period,  and  we  also  had  "site  hosts," 
gofers,  and  even  a  chef,  In  fact,  break- 
fast on  Sunday  morning  was  one  of  the 
highlights  of  the  event. 

Field  Day  is  always  a  lest  of  adaptabil- 
ity, and  we  had  our  share  of  problems  to 
fix.  Being  forty  miles  from  the  nearest 
parts  store  or  home  QTH  forces  one  to 


Local  I  Tech  Ml  0-771 4711.  Service  M10-7714712.  F»  Sentce  M10-771-e5« 


5AL£5 


SERVICE 


^Htt&.  rtt  r  i|in| 


ItUWiniiKiral 


WS* 


asS1 


'.■■U-J>  '. , 
i»M4:i*H 


OPEN 

MON-FBI  t*W 

SAT  10-4, 
SUN  CLOSED 


23040  Schoenherr,  Warren,  Ml  48089 
1-800-TRU-HAMM  (orders  only) 


TM-241 A 


TM-251 


TM-261A 


TH-79A(D> 


KENWOOD 


TM-733   1 


TS-50/60 


TM-742 


TS-450S 


TS-790 


TS-850AT 


TS-950SDX 


FT-900AT 


FT-51R 

FT-2500M 


FT-50R 


FT-8000 


FMOOO 


DC/FT-990 


FT-1000MP 


FT-5100 


FT-5200 


Convert  Excess  Equipment  to  CASH    We  buy  good  clean,  used  equipment    Estate  Sales 


be  prepared,  and  to  be  flexible.  There's 
always  something  you  have  to  cobble  to- 
gether, and  you  tend  to  hear  a  lot  of  guys 
going  around  muttering,  "It's  not  a  con- 
test. It's  NOT  a  contest." 

Operationally,  everything  went  pretty 
much  according  to  plan  apart  from  an 
emergency  rig  replacement  on  Sunday 
morning.  And  I  was  a  bit  late  for  a  3  AM 
operating  shift  because  a  small-town  po- 
liceman took  exception  to  my  velocity 
(but  fortunately  my  ham  license  plates  or 
my  Field  Day  mission  convinced  him  to 
write  a  warning  rather  than  a  ticket). 

The  delta  loop  arrays  on  80,  40,  and 
20  were  the  real  powerhouse  antennas 
for  HF,  and  we  noticed  an  average  1-2 
S-point  improvement  toward  the  east  us- 
ing the  3  element  del  las.  If  you  want  to 
refer  back  to  what  1  said  about  QRP 
power  levels  earlier,  you  Ml  see  that 
switching  antennas  was  as  effective  as 
going  from  5  watts  to  100!  No  activity 
was  noted  on  160m  and  very  little  on 
10m  CW,  but  for  the  most  part  we  were 
as  busy  as  the  QRO  stations. 

Conditions?  Well,  "conditions"  turned 
out  to  be  pretty  good,  but  I  remain  con- 
vinced that  they  depend  as  much  on 


good  antennas  and  operating  skills  as  on 
solar  phenomena.  And  it's  surprising 
how  often  you  can  call  CQ  on  a  "dead 
band"  and  get  an  answer 

QRP  operation  does  indeed  engender 
skill,  and  knowing  how  to  break  a 
dogpile  or  the  ability  to  copy  a  "1/1/9" 
signal  can  make  a  big  difference.  Prob- 
ably the  only  significant  operational  dif- 
ference is  that  it's  often  difficult  to 
"hold"  a  frequency  wilh  a  QRP  signal, 
so  we  spent  more  time  in  search -and- 
pounce  mode  than  calling  CQ  TEST.  If 
we  could  hear  them,  we  could  work 
them.  As  usual,  20m  phone  was  an  alli- 
gator pit  (all  mouth  and  no  ears). 

It  was  definitely  a  successful  Field 
Day,  a  real  team  effort  and  a  credit  to  all 
who  participated.  But  if  there  is  one  per- 
son who  should  be  singled  out,  it's 
CQC's  Field  Day  Chairman,  Paul 
(KF7MD),  who  was  responsible  for 
planning  and  coordination,  and  kept  it 
from  falling  apart.  As  we  took  down  the 
lowers  on  Sunday  afternoon  I  saw  him 
staring  off  into  the  distance  and  asked 
him  what  he  was  looking  at.  He  replied, 
"I  think  we  could  run  a  V-beam  down 
there  next  year!" 


*  For  more  information,  drop  us  a  line 
at:    Colorado    QRP    Club,    RO,    Box 

371883,  Denver  CO  80237-1883, 
E-mail:  CQC@aol.com  (Subs:  $10.00 
US  $12.00  foreign). 


Photo  ft  "Now  if  we  could  just  move  this  to 
my  backyard  on  Monday..." 
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Number  16  on  your  Feedback  c&rti 


440  Yagi  Link  Antennas 


Improve  your  repeater  system  by  building  new  antennas  for  about  $2  each! 


f 


Marty  Gammel  KAONAN 

1703  Hewitt  Ave.  West 

St.  Paul  MN  55104-1128 


Recently  I  was  asked  to  make  two 
parrs  of  link  antennas  for  one  of 
our  local  repeaters.  The  transmit- 
tcr  and  receive  sites  were  about  three 
miles  apart.  The  new  receive  sites 
were  about  eiahl  and  K)  miles  from  ihe 
transmitter,  and  only  3  watts  of  power 


was  to  be  used  between  the  links.  (The 
old  antennas  had  onls  three  elements 
each,  with  a  bad  match,)  Even  white 
noise  was  present — noi  good  for  a  re- 
peater in  i he  process  o\  adding  more 
receive  sites,  as  well  as  a  6  meter  input 
and  output.  So  I  had  the  task  of  coming 

up  with  better  anten- 
nas to  help  improve 
the  repeater  system. 

The  new  434  MH/ 
link  antennas  I  came 
up  with  were  each 
four  elements.  In 
accordance  with  good 


thing  I  had  to  go  to  the  hardware  store 
for  was  the  stainless  steel  self-tapping 
screws.  My  junk  box  supplied  ihe 
SO-239  fitting  for  ihe  feed  point,  some 
RG-8  coax,  some  Lhin  sheet  aluminum 
lor  making  gamma  straps,  and  the 
SO-239  mourning  bracket. 

My  cost  for  each  antenna  was  a  little 
over  $2. 

Building  the  antenna 

I  started  by  gathering  together  all  the 
materials  and  tools  needed  to  complete 
the     project.    First,     I     stripped     the 


"My  cost  for  each  antenna  was  only  a  little  over  $2. 


ff 


Photo  A,  One  o/KA0NAN\  completed  440  yagi  link  antennas* 
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engineering  standards, 
I  chose  to  use  different 
sized  spacing  between 
each  of  the  elements 
for  maximum  forward 
gain  on  this  point-to- 
point  installation  for 
repealer  link  use.  I 
used  simple  gamma 
matches  and  old  alu- 
minum TV  antenna 
booms.  The  new  an- 
tennas worked  per- 
fectly, with  a  l.l  to 
1. 2  SWR.  They  arc 
full  quieting;  no  more 
white  noise  on  the 
system. 

People  are  al\\a\s 
giving  me  old  TV  an- 
tennas,   so    the    only 


unwanted  parts  from  the  TV  antenna 
boom.  Usually,  I  drill  out  the  rivets 

that  attach  ihe  elements  to  the  boom. 
Please  remember  to  save  all  Straight 
pieces  of  lubing  for  use  in  future  VHF 
antenna  projects  (about  the  only  things 
I  throw  away  are  the  plastic  element 
mounting  pieces ».  If  you  don^L  have  an 
old  TV  antenna  to  strip  parts  from,  and 
you  are  having  trouble  finding  3/8"  di- 
ameter aluminum  tubing  in  your  area, 
try  your  local  scrap  metal  dealer  or 
metals  dealer.  They  usually  sell  this 
tubing  by  the  pound. 

Applying  the  formula 

To  determine  the  correct  lengths  for 
cutting  vour  tubiny  for  the  target  fre- 
quency,  use  fhe  formula:  468  divided 
by  the  frequency  times   1 2.  This  will 


give  you  an  answer  in  inches.  This  will 
give  ihe  length  for  the  driven  element; 
for  the  reflector,  add  5%;  and  for  each 
director,  lake  off  2%  to  3%  from  the 
driven  element  length. 

Cutting  the  parts 

With  a  hacksaw,  cut  a  18"  to  20" 
piece  of  boom  material  for  each  an- 
tenna you  are  going  to  build.  You  can 
use  a  hacksaw  to  cut  the  pieces  of  tub- 
ing, hut  a  tubing  cutter,  like  plumbers 
use,  will  give  a  much  smoother  cut. 

Cleaning  everything 

If  thi,  boom  material  is  very  cor- 
roded, you  may  want  to  use  a  Scotch- 
Brite™  pad  or  fine  steel  wool  to  clean 


drilling  a  1/8"  pilot  hole  for  the  3/8" 
drill  bit  Place  the  element  holes  so 
you  have  the  right  amount  of  space 
between  each  element  (see  Fig.  1), 

Mounting  the  elements 

Make  a  mark  1/2"  each  way  from  the 
center  of  each  clement,  then  push  each 
element  through  so  that  you  can  see 
your  marks.  At  this  point,  drill  a  3/32" 
hole  through  the  boom  and  element  to 
secure  each  element  permanently  to 
the  boom,  using  the  1"  #6  screws. 

Making  the  gamma  match 

I  had  some  short  pieces  of  3/8"  alumi- 
num tubing  in  my  junk  box,  and  RG-8 
coax  is  the  perfect  diameter  coax  to  fit 


44 


You  can  use  a  hacksaw,  but  a  tubing  cutter  will  give  a 

much  smoother  cut" 


it;  clean  the  tubing  for  the  elements 
while  you  are  at  it.  The  few  minutes 
you  spend  cleaning  the  parts  will  give 
you  a  more  professional-looking 
antenna. 

Drilling  the  holes 

Measure  in  1/4"  from  the  edge  of  the 
1"  square  aluminum  boom,  and  scribe 
a  line  for  drilling  the  holes  to  mount 
the  elements.  I  use  a  small  bit  first, 


inside  3/8"  tubing  to  make  the  gamma. 

Cut  a  strip  of  thin  sheet  aluminum  or 
brass  for  the  gamma  strap;  a  piece  3/8" 
by  3-1/2"  will  make  a  suitable  strap  (if 
you  don't  have  any  in  your  junk  box, 
you  can  get  some  at  a  hobby  shop  or 
craft  store).  Bend  one  end  of  the  gamma 
strap  around  the  gamma  tube,  using  pli- 
ers to  get  a  snug  fit.  You  will  want  1/2" 
of  space  between  the  gamma  tube  and 
the  driven  element  to  get  the  antenna  to 


L 
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r~i 
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Fig,  L  Construction  details. 


I    LARGE  HEATSINK   I 


Extruded 

aluminum 

heatsink  for  high  heat  dissipation. 

Ideal  tor  semiconductors  or 

thermoelectric  coolers. 

6.75h  X  5"  X  2.27"  high. 

Flat  on  one  side  with 

some  small  predrilled 

holes.   18  cooJing  fins 

CAT#HS-19 
|  CAR  LIGHTER  COIL  CORP\ 

Heavy-duty  cigarette  lighter  plug  with 
removable  AGC  2  amp  fuse. 
Wit!  handle  higher 
currem  with  larg- 
er fuse.  Slack 
6' 18/2SPT-2 
cord  with  2,5  mm  co-ax 

each 


CAT  #  CLP-25 


$2 


SET  OF  12,  SPDT  NUMBERED 
LIGHTED  SWITCHES 


Twelve  push-on,  push-off 

switches  (only  6  pictured). 

Each  switch  has  a  0.6" 

square  yellow  lens  wrtf  a 

O^S"  high  black  numeral  1 

through  12.  They  are  light- 

ed  by  a  28  volt.  #85  wedge 

base  incandescent  lamp  whicn  can 

be  easily  replaced  rf  a  different  voltage  rs        ■* 

*****  e-ICOO 

CAT#PBL-12        *    IO^e7setof12 


|  "HI-8"  CASSETTES  (USED)  | 

SONY   Hi-8 

Top  quality,  metal 

particle  120  minute  video 

cassettes,  Used  for  a  short 

time,  then  bulk-erased. 

Each  cassette  has  its  own 

plastic  storage  box. 

Satisfaction  Guaranteed        CAT  #  VCU-8 


00 

each 


10  for  S28.00  •  100  for  $250.00 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa.  Mastercard, 
American  Express  or  Discover 


TERMS:  NO  MINIMUM  ORDER    Shipping  itrnl  hanging  far  ihe 
A3  conllnonial  U.S.A.  £5,00  per  order,  All  others  Including  AK, 
HI.  PR  or  Canada  must  pay  full  shipping    All  orders  delivered 
in  CALIFORNIA  mu&t  include  local  stala  salts  r  lax.   Quantities 

Limrlod    NO  COD    Prices  subject 
Q^LLi  WRITE  to  change  wriihoul  notfee. 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuysn  C  A  91408 


FfrX  or  E-MAIL 
tor  our  FREE 

64  Page 
CATALOG 

Outside  it>e  U.S.A. 
send  S2-0Q  postage. 


FAX  (818)781-2653 

E-Mail  altcorp@allcorpxom 
Internet  -  http://www.allcorp.com/ 
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Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 


iaaiu  KQjB '12201 K3W 


Every  day  more  hams  are  enhancing  Lheir  cninrmuiicitiiuri  by  using 
images.  Jnin  the  fiin  and  S££  what  you've  been  missing. 

QufiliT^  Color  55TV  is  easy  and  atTardablc  with.  Pmokon  TV.     $239.95 

Requires  IBM  FC-wmpiULhk.  '386  or  betta  CPU,  ]  Mejjtahylc  of  Tucnuwj  ,  color  VGA 
JisptMj-.  M.S.CWK.  Shipping:  $5  to  US.A  and  Csaiada,  1 1 S  for  oili£rs,  Write  or  ml]  for 

i-iiiliy]f=L-  iktfitl 

Absolute  Value  Systems 

1  1 5  Stedman  Sl  ti  1 

Chelmsford,  HA  01 824-1 B23 

(508)  256  6907 

e-mail:  johnt@world.std.com 


CIRCLE  351  ON  READER  SERVICE  CARD 


DIRECTION   FINDERS 

jttjj        VECTOR-FINDER 

HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  USES 

ANY  FK  RCVR. 

ARMS  FOLD  FOR 

STORAGE* 

VF-142  144-220  MHS 

VF-142Q  LEFT-RIGHT 
AUDIO,  144-220  MHZ 
TYPE  VF-142QM  SAME  AS  Q 
EXCEPT  FREQ. 144-500  MHZ 


TYPE 
TYPE 


$139.95 

LEDS  & 

$239,95 
MODEL 

$289 


95 
TYPE  VF-121Q  SAME  AS  VF-142Q 

PLUS  121,5  MHZ  ELT  FREQ  $379.95 
CALL  ABOUT  HF  DF,   ADD  $4.50  S/H 

ATTENUATORS         CA  ADD  TAX 

\  /  7969  ENGINEER  RD,  #102 
V  SAN  DIEGO,  CA    9  2111 

619-565-1319   FAX  619-571-5909 


RADIO    ENGINEERS 


CIRCLE  58  ON  READER  SERVICE  CARD 


ONV  SAFETY  BELT 

P.O.  Box  404  *  Ramsey,  NJ  07446 

800-345^5634 

Phone  &  Fax  201  -327-2462 


NEW  FROM  ONV 


FULL-BODY  HARNESS 


ONV  Safely  Belt  wth  Seat  Harness 


+$e.M  ups 
Visa  wc  Cheek 

OSHA 

We  Shi&  WcrldwidE 

Order  c-E-.sk  Open 

7  Day^  Week 


ONV  Tool  Pouch  $15.95 


WITHOUT  SEAT  HARNESS 


Adjustable  to  42"  waiste  *  Special  Safety  Lock 

5.000  LB,  TEST  #  OSHA     f$^T^\    i™Tt0^'"?(,0D 

1  ljl/4        J     ONV  Tod  Pwch*f  5.95 

+S$.D0UPS  \%_!_2J^S     Visa  WC  Chech 


TOWER  CLIMBING  LANYARDS 


3  feet  with  large  go  rife  hook  to  clip 
on  ONV  Safely  Belts.  For  use  on 
towers,  latters,  etc 
NOW  FEEL  SAFE  CLfMBtNG  TOWERS 


Sp39 


?.$ 


-*B.W  UPS 
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load  properly.  Use  the  pliers  again  to 
bend  the  strap  around  the  driven  element 
to  get  a  good  snug  fit  Drill  a  small  hole 
through  each  end  of  the  gamma  strap  as 
close  to  the  tubing  as  possible,  and  in- 
stall a  small  nut  and  bolt  with  a  lock 
washer  in  each  hole  (see  Photo  A).  Strip 
about  1/2"  of  the  dielectric  off  one  end 
of  the  RG-S  after  the  outer  covering  and 
the  shield  have  been  removed.  Bend  the 
stripped  end  of  the  RG-8  so  that  you  can 
solder  this  end  to  the  SO-239  fitting. 
Drill  two  small  holes  in  the  other  end  of 
the  feed  point  mounting  bracket,  and  at- 
tach this  bracket  to  the  boom  with 
self- tapping  sheet  metal  screws. 

Making  the  feed  point 

While  you  still  have  the  tin  snips  out, 
cut  a  piece  about  7/8"  by  2-  1/2"  for  the 
feed  point  mounting  bracket.  Next,  cut 
or  drill  a  hole  1/2"  in  diameter  to  mount 
the  SO-239  threaded  fitting  (this  de- 
pends on  the  fitting  you  choose  to  use) 
near  one  end  of  the  7/8"  by  2-1/2"  feed 
point  mounting  bracket  (look  closely  at 
Photo  A). 

Now  compare  your  antenna  to  the  one 
in  the  photo,  Recheck  all  your  measure- 
ments before  proceeding  with  the  tuning 
procedure. 


Tuning  the  antenna 

Tb  check  the  S  WR,  I  mounted  the  tour-ele- 
ment yagi  link  antenna  onto  the  end  of  a  piece 
of  tubing  so  that  it  pointed  straight  up,  away 
from  any  nearby  wires  and  objects.  Then  I 
slid  the  gamma  strap  along  the  driven  ele- 
ment to  find  the  best  match/ After  that,  I 
tried  sliding  the  gamma  tube  in  or  out  until 
I  found  the  best  SWR  reading. 

Anyone  with  questions  about  my  an- 
tenna design  may  write  to  me  at  the  ad- 
dress above.  For  a  prompt  reply,  please 
enclose  a  #10  S.AS  E  along  with  your 
questions. 


Parts  List 

For  each  antenna: 

Tools  needed: 

Hacksaw 

Screwdriver 

Pliers  or  wrenches 

Drill  bits 

Tin  snips  or  shears 

Tape  measure 

Tubing  cutter  (opiional) 

Drill  press  (optional) 

Scotch-Brite™  pad  or  fine  steel  wool 


1"  Square  Boom 


$0239 


RG-8  Coax 

with  shield 
removed 

Gamma  Tube' 


3am ma  Strap 


m 


i Mounting  Plate 


■  '»■■■  i 


Driven  Element 


Fig,  2,  Gamma  detail 


Number  19  on  your  Feedback  card 


A  Versatile  QRP  Random-Wire 

Antenna  Tuner 

A  quick  way  to  tune  up  your  QRP  rig  in  the  field. 


J.  Frank  Brumbaugh  KB4ZGC 

P.O.  Box  30  -  c/o  Defendini 

Salinas  PR  00751-0030 


~  hen  QRP  rigs  arc  taken  on 

camping    trips,   you    usually 

use  an  end-fed  random-length 

wire  tossed  up  into  a  tree  for  an  antenna. 

To  match  the  unknown  impedance  of  the 

antenna,  a  tuner  is  necessary,  and  an 

SWR  meter  is  needed  lo  adjust  the  tuner. 

An  L- network  is  the  circuit  normally 

used  to  match  the  antenna  to  the  rig. 

However,    there    are    three    possible 

L-nelwurk  circuits,  only  one  of  which 

will  produce  a  minimum  SWR  match 

with  a  particular  length  antenna  wire 

and    operating    frequency,    especially 

when  modified  by  local  conditions  and 


structures  in  the  vicinity  such  as  wire 
fences,  trees,  and  overhead  wires.  The 
height  of  the  antenna,  the  conductivity 
of  the  ground,  and  Murphy's  law  can 
also  complicate  matters. 

Usually,  L-network  tuners  require 
input  and  output  connections  among 
three  specific  points  in  the  L-network 
to  be  swapped  around  until  the  proper 
circuit  configuration  is  discovered. 
This  is  not  only  tedious  and  time-con- 
suming, it  is  also  no  longer  necessary. 

The  tuner  described  here  is  designed 
so  that  once  input  and  output  connec- 
tions  are   made,   a   twist   of  a   knob 


Fig.  L  Schematic  diagram  of  the  Random-Wire  Tuner. 


allows  the  operator  to  select  among  the 
three  possible  circuit  configurations, 
allowing  rapid  tune-up  using  which- 
ever internal  circuit  provides  the  best 
match  and  lowest  SWR,  which  equates 
to  the  lowest  reflected  power. 

This  tuner  also  includes  a  simple  cir- 
cuit which  allows  you  to  monitor  re- 
flected power.  It  does  not  require 
calibration  because  it  is  the  minimum 
reflected  power  which  indicates  the 
best  match  possible  between  your 
transmitter  and  the  particular  antenna 
in  use.  Further,  the  reflected  power 
meter  sensitivity  is  made  variable  with 
a  panel  control  so  this  tuner  can  be 
used  equally  well  by  QRP  and  QRP|P 
operators.  The  reflected  power  meter 
doesn't  measure  SWR;  it  only  shows 
the  point  of  best  antenna  matching. 

For  those  of  you  who  say,  "But  1 
want  lo  know  my  SWR!"  I  offer  the 
following  facts; 

1.  The  rationale  for  using  any 
antenna  tuner  is  to  obtain  the  best 
match  possible  between  the  rig  and  the 
available  antenna. 

2.  Minimum  reflected  power  indi- 
cates the  lowest  SWR  possible  with  the 
rig  and  antenna. 

3.  Knowing  the  exact  standing- wave 
ratio  at  the  lowest  reflected  power  will 
not  reduce  the  reflected  power  even  a 
microwatt. 

The  point  is  that  you  don't  have  to 
know  ihe  actual  SWR  figure  in  order 
lo  get  the  optimum  match  between 
your  transmitter  and  a  given  antenna. 
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The  circuit 

Refer  to  Figs.  I  and  2  for  the  follow- 
ing discussion.  The  heart  of  the  circuit 
is  the  L-network,  consisting  of  C3  and 
LI.  Switch  SI,  a  three-pole,  three-po- 
silion  rotary  switch,  allows  you  to 
change  the  configuration  of  C3-L1 
among  each  of  the  three  basic  circuits 
illustrated  in  Fig.  2.  The  numbers  as- 
signed to  each  circuit  are  the  same  as 
the  positions  of  SL 

LI  is  a  lapped  tumid  with  Laps  every 
two  turns  to  allow  the  greatest  flexibil- 
ity in  tuning.  The  taps  are  selected  by 
S2.  a  one-pole,  12-position  rotary 
switch.  C3  is  an  air  dielectric  variable 
capacitor.  Both  capacity  and  induc- 
tance are  controlled  by  knobs  on  the 
front  panel, 

RF  applied  at  J I  Hows  through  the 
primary  of  T[  to  the  L-nctwork  se- 
lected by  SI „  then  to  the  antenna  at  J2. 

The  voltage  developed  in  the  sec- 
ondary of  Tl  is  rectified,  filtered,  and 
applied  through  sensitivity  control  R2 
to  meter  ML  R2  allows  you  to  keep 
the  meter  needle  on  scale  while  adjust- 
ing C3  and  LI  to  obtain  the  best 
match,  indicated  by  the  minimum  dip 
of  the  needle  on  ML 

Construction 

Although  this  tuner  will  function 
equally  well  if  built  on  a  breadboard, 
it's  best  to  construct  it  in  an  enclosure 
so  it  will  not  be  damaged  when 
jammed  into  a  hack  pack.  I  recommend 
using  an  aluminum  box,  or  one  made 
of  blank  printed  circuit  board  material. 


INPUT 


OUTPUT 


Switch  Position  1 


> 


Switch  Position  2 


m 

Switch  Position  3 


Figt  2.  L-network  circuits, 
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C3  must  have  both  rotor  and  stator 
insulated  from  ground!  If  possible,  use 
an  insulated  shaft  coupler  and  a  short 
piece  of  1/4"  rod  through  the  panel; 
the  control  knob  can  be  affixed  to  this 
rod  later. 

You  can  make  an  insulated  shaft 
coupler  from  a  short  length  of  1/2 '-di- 
ameter Plexiglass  or  Lucite,M  rod 
available  from  hobby  and  model  shops 
(see  Fig.  3).  Drill  a  lAT-diameter  hole 
lengthwise  through  the  center  (use  a 
stow  speed  so  the  drill  bit  does  not 
melt  the  plastic!).  Then  drill  and  tap 
setscrew  holes  through  one  side  of  the 
rod  to  accept  6-32  screws  to  secure  the 
shaft  of  C3  and  the  short  rod  extending 
through  the  panel  Taking  apart  a  de- 
funct potentiometer  will  supply  both  a 
short  piece  of  1/4"  shaft  and  a  panel 
bearing. 

To  prepare  TL  wind  six  spaced  turns 
of  AWG-22  wire  on  an  FT37-43  fcrrite 
toroid  core.  Space  the  turns  evenly  to 
cover  about  70%  of  the  core.  Leave  an 
inch  or  so  of  wire  at  each  end  for  later 
connection.  Coat  the  winding  with  liq- 
uid polystyrene,  such  as  General  Ce- 
ment Q-Dope®.  Allow  it  to  dry  for 
several  hours,  then  add  a  second  coat 
and  allow  that  to  dry. 

LI  must  be  wound  with  24  turns  of 
AWG-24  wire  on  an  FT50-43  ferrife 
toroid  core,  tapping  it  every  two  turns. 
Taps  can  be  formed  most  easily  while 
winding,  by  forming  a  loop  about  an 
inch  long  and  twisting  the  wires  to- 
gether. See  Fig,  4.  These  twisted  loops 
will  be  cut,  stripped,  tinned,  and  sol- 
dcred  directly  to  the  terminals  of  S2 
later 

After  winding  LI,  check  to  see  that 
you  have  a  twisted  loop  tap  every  two 
turns.  There  should  be  exactly  1 1  taps, 
with  two  turns  of  the  main  winding  at 
each  end.  Then  coat  the  winding  with 
liquid  polystyrene  as  detailed  for  TL 
making  certain  not  more  than  1/4  inch 
ot  the  twisted  taps  are  covered  where 
they  leave  the  surface  of  the  core. 

Using  a  small  piece  of  pert'  board, 
mount  and  connect  the  following  com- 
ponents: Tl  (mount  upright  with  the 
bare  core  portion  on  the  perf  board  and 
secure  with  a  bit  of  epoxy  or  hot  glue), 
RI,  CI,  DL  and  RFC1.  Connect  a 
short  piece  of  insulated  wire  to  the 
junction  between  Rl,  CI,  and  the 
ground  end  of  TL  and  leave  the  other 


end  free.  Connect  another  short  piece 
of  insulated  wire  to  the  bottom  end  of 
RFC  I  and  leave  the  other  end  free. 
These  two  wires  will  be  connected 
later  Set  this  assembly  aside. 

Prepare  the  panel  and  cabinet  as  de- 
sired, with  the  proper  holes  for  C3,  SI, 
S2,  R2,  and  ML  Lead  lengths  are  not 
important  but  should  be  made  as  short 
and  direct  as  possible  when  wiring 
later. 

Since  the  capacitor  you  will  use  for 
C3  is  unknown,  you  will  have  to  make 
certain  it  is  mounted  so  it  will  be  insu- 
lated from  ground,  as  well  as  lined  up 
so  its  shaft  is  directly  in  line  with  the 
panel  hole  for  its  control. 

Connect  jumpers  between  the  proper 
terminals  of  SI  as  shown  in  Fig.  h 
Solder  insulated  wires  a  few  inches 
long  to  each  of  the  wiper  contacts  of 
SJa,  Sib,  and  Sic,  Leave  the  other 
ends  free.  Now  mount  SI  on  the  panel. 

Mount  the  following  components: 
JL  J2,  R2,  and  ML  Solder  a  length  of 
wire  between  J2  and  the  point  indi- 
cated in  Fig.  1  on  SL  Double-check  to 
make  sure  that  you  have  connected 
this  wire  to  the  proper  point  on  cither 
Sib  or  Sic,  which  arc  jumpered  to- 
gether. 

Secure  the  insulated  coupler  to  the 
shaft  of  C3,  Mount  C3  on  its  insulated 
mount  and   make  certain   its  shaft   is 
lined   up  exactly   with   the   matching 
hole  in  the  panel.  If  you  install   the 
panel  bearing  in  this  panel  hole  and  in- 
sert the  short  length  of  shaft  through 
the  bearing,  it  must  insert  easily  into 
the    insulated    shaft    coupling    before 
tightening  the  mounting  of  C3.  With 
an  ohmmeter  make  sure  that  both  the 
rotor   and   the   stator  of  C3   arc   not 
grounded.  Tighten  the  setscrew  on  the 
short    shaft    extending    through    the 
panel,  making  sure  it  is  not  pushed  so 
Jar  into  the  insulated  shaft  coupling 
that  it  shorts  the  rotor  of  C3.  Place  a 
knob    on    this    shaft    and    rotate    C3 
through   its    range.    It    should    rotate 
smoothly  without  binding.  Correct  any 
misalignment  until  it  rotates  freely. 


^ — 

1/4* 
* 


L 


O 


©  ]      1/2 


Fig,  3.  Home-brew  insulated  shaft  coupler. 


When  LI  is  dry,  clip  the  loops  of 
each  tap  at  its  outer  end.  Strip  the 
enamel  o(T  both  wires  of  each  tap, 
twist  them  together,  and  tin  them  with 
solder.  Lcuve  them  long;  they  will  be 
trimmed  later. 

Bend  each  tap  so  it  is  perpendicular 
to  the  flat  surface  of  the  toroid.  Refer 
to  Fig.  5*  which  shows  the  proper  con- 
nection of  LI  to  S2,  with  the  switch 
terminals  assigned  numbers.  Carefully 
slip  the  taps,  and  the  end  of  LI  con- 
nected to  terminal  1,  into  the  switch 
terminals.  Use  care  so  each  tap  enters 
its  assigned  switch  terminal. 

Snug  LI  to  within  about  1/4 "  of  the 
rear  of  S2t  which  will  support  LL  Sol- 
der taps  2  through  12  only.  Clip  off  the 
long  ends  of  the  tap  wires  extending 
through  the  switch  terminals. 

Connect  a  short  length  of  wire  be- 
tween the  wiper  terminal  of  S2  and  ter- 
minal L  Solder  the  wiper  terminal 
only.  Mount  the  S2-L1  assembly  on 
the  panel. 

Route  the  free  end  of  the  wire  con- 
nected to  the  wiper  terminal  of  Sic 
and  connect  it  to  S2,  terminal  1,  then 
solder.  Clip  off  any  excess  wire.  Lo- 
cate the  loose  end  of  LI  near  tap  12 
and  route  il  to  the  wiper  terminal  of 
SlbT  then  solder  it.  Connect  the  free 
end  of  the  wire  connected  to  the  Sib 
wiper  terminal  to  either  the  rotor  or 
suitor  terminal  of  C3,  then  solder  Clip 
out  excess  wire. 

Connect  the  free  end  of  the  wire 
from  wiper  terminal  1  of  S  la  to  the  re- 
maining  unused  terminal  of  C3,  then 
solder  There  is  a  jumper  already  in- 
stalled between  terminal  3  (clockwise, 
looking  from  shaft  end)  of  SI  a  to  ter- 
minal 2  of  Sic.  Connect  a  wire  from 
either  terminal  to  ground  and  solder 
both  connections. 

Mount  the  perf  board  assembly 
previously  wired  so  a  wire  from  the 
center  connection  of  Jl  can  pass 
directly  through  the  center  hole  of  Tl; 
this  will  form  the  primary  winding. 
Solder  a  wire  to  the  center  conductor 
of  J2,  route  this  wire  through  the 
center  of  Tl,  then  solder  it  to  SI  a, 
terminal  1  or  2,  which  are  already 
jumpered    together 

Connect  the  wire  leading  from  RFC1 
to  terminal  3  (clockwise  looking  from 
the  shaft  end)  of  R2,  and  solder.  Strip 
about  half  an  inch  of  insulation  from  a 
short  length  of  wire  and  feed  this  bare 


START 


Fig.  4L  Winding  LI  with  taps  (partial). 

end  through  the  remaining  two  termi- 
nals of  R2,  and  solder  both  terminals, 
Connect  the  other  end  of  this  wire  to 
the  positive  terminal  of  ML  Connect 
C2  between  both  terminals  of  ML 
Connect  a  short  length  of  wire  to  the 
negative  terminal  of  Ml  and  solder 
both  terminals  of  ML  Connect  the  free 
end  of  the  wire  from  the  negative  ter- 
minal of  Ml  to  ground. 

Check  all  solder  connections  and 
compare  your  wiring  to  the  schematic 
in  Fig.  1*  Repair  any  errors  and 
double-check  to  make  certain  that  both 
terminals  of  C3  arc  insulated  from 
ground  only  with  SI  in  position  1,  fur- 
thest counterclockwise.  One  terminal 
of  C3  connects  to  ground  through  LI 
at  S I  position  2,  and  directly  at  S I  po- 
sition 3. 

Operation 

Connect  the  output  of  your  QRP 
transmitter  to  J I  and  an  end-fed  wire 
antenna  to  J2.  Rotate  R2  fully  counter- 
clockwise (maximum  resistance).  Set 
C3  at  mid-range  and  S2  at  position  6. 

Key  the  transmitter  and  adjust  R2 
for  an  indication  of  reflected  power  on 
ML  Switch  SI  back  and  forth,  watch- 
ing Ml  for  any  dip,  however  slight. 
Leave  SI  where  the  dip  occurred*  and 
adjust  C3  and  S2  for  the  deepest  dip, 
adjusting  R2  clockwise  a  bit  as  the 
meter  needle  falls. 

Although  this  is  probably  the  best 
match,  leave  R2  where  it  is  after  not- 
ing the  position  of  the  needle  on  Ml, 
and  try  adjusting  C3  and  S2  with  SI  at 
each  of  the  remaining  positions.  If  ei- 
ther position  of  SI  provides  a  deeper 
dip — less  reflected  power — than  that 
first  obtained,  this  is  the  correct  SI 
position  for  the  best  obtainable  match. 

It  should  be  possible,  adjusting  the 
tuner  as  just  described,  to  get  the  re- 
flected power  indicated  by  Ml  at  or 
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very  near  zero,  even  wilh  R2  fully 
clockwise  (minimum — zero — resistance). 
You  may  or  may  not  achieve  an  exacl  1 : 1 
SWR— no  reflected  power — but  properly 
adjusted,  this  tuner  can  achieve  less  than 
1-5:1  SWR  with  just  about  any  combina- 
tion of  transmitter,  antenna  and  fre- 
quency over  the  HF  hands,  and  usually 
much  less  than  that. 

It  may  be  impossible,  because  of  the 
simplicity  of  the  reflected  power  cir- 
cuit and  the  RF  inside  the  tuner,  to 
achieve  a  zero  reflected  power  indica- 
tion on  Ml,  especially  with  R2  set  for 
maximum  sensitivity — no  multiplier 
resistance  in  series  with  Ml.  Nor- 
mally, there  would  be  a  fixed  resistor 
in  series  with  R2,  or  R2  would  be  a 
set-and-forget  trimpot  establishing  the 
maximum  reflected  power  at  full  scale 
of  Ml  in  a  calibrated  circuit.  However, 
I  purposely  made  this  circuit  to  have 
the    maximum    sensitivity    possible, 
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controlled  by  the  operator,  so  the  re- 
flected power  circuit  would  produce 
meaningful  results  when  operating  in 
the  milliwatt  range. 

Regardless  of  the  above,  when  you 
have  achieved  tuning  which  provides 
the  deepest  dip  on  Ml,  this  is  the  best 
match  you  can  achieve  with  the  an- 
tenna and  frequency  in  use.  When  you 
have  achieved  the  deepest  dip  you  can, 
adjust  R2  to  place  the  meter  needle  on 
any  convenient  scale  marking.  Then  as 
you  operate,  especially  if  you  change 
frequency  by  very  much,  check  the  po- 
sition of  the  needle.  If  it  has  risen 
higher,  a  slight  Iweaking  of  C3  will 
usually  return  it  to  its  previous  setting. 

A  few  hints 

Some  operators  slick  a  long  nail  into 
the  earth  to  ground  their  outdoor  sta- 
tions. Others  use  a  wire  counterpoise 
in  addition  to  an  earth  ground,  or  in- 
stead of  one.  Properly  chosen,  a  coun- 
terpoise will  work  very  well,  as  long 
as  ir  is  not  a  multiple  of  a  half  wave- 
length at  the  ope  rating  frequency.  A 
half  wavelength  or  multiple  thereof  of 
wire,  open  at  the  far  end,  places  a  very 
high  impedance  at  your  station  ground 
point,  the  exact  opposite  of  the  low 
impedance  necessary.  A  counterpoise  a 
quarter  wavelength  or  an  odd  multiple 
thereof  in  length  and  open  at  the  far 
end  is  also  an  impedance  transformer, 
but  in  this  case  it  inverts  the  high  im- 
pedance at  its  open  end  to  a  very  low 
impedance  a!  the  station  ground  post, 
exactly  what  is  desired.  However, 
when  changing  hands,  make  sure  your 
quarter- wave  counterpoise  is  not  a  half 
wave  long  on  the  new  band! 


If  you  use  a  monoband  rig,  carry  a 
quarter-wavelength  counterpoise  for 
thai  band,  regardless  of  the  length  of 
your  random  wire  antenna. 

If  yours  is  a  multiband  rig,  prepare  a 
quarter-wavelength  counterpoise  for 
each  band.  Connect  them  together  at 
one  end  and  attach  to  your  station's 
ground  post.  This  way  you  will  always 
have  the  correct  length  counterpoise  as 
you  hop  from  band  to  band. 

Rather  than  using  separate  wires  to 
make  the  multiple  counterpoise,  con- 
sider using  a  length  of  indoor  tele- 
phone wiring  cable  which  contains 
four,  six  or  eight  separate  wires.  Cut  it 
to  the  length  needed  for  the  lowest  fre- 
quency band.  Choose  the  number  of 
wires  needed — one  for  each  band— 
and  connect  them  together  to  a  spade 
lug  or  similar  which  will  connect  to 
your  station  ground.  With  a  pocket 
knife  or  X-Acio®  knife,  make  a  slit  a 
quarter  wavelength  from  the  ground 
post  end  in  the  outer  insulation,  clip 
one  wire,  and  remove  the  unwanted 
portion  of  this  wire  from  the  other  end 
of  the  cable.  Do  this  for  each  band  for 
which  you  need  a  counterpoise.  Now 
you  have  a  neat  insulated  cable  which 
contains  all  the  counterpoises  your 
multiband  rig  will  need  in  the  wild. 
This  cable  will  be  equally  useful  at  the 
home  station,  especially  if  you  live 
above  the  ground  floor  or  your  ground 
connection  is  fairly  long. 


Parts  List 

|              C1.C2 

C3 

0.01  |iF  disc  ceramic 

va/iaws  capacity,  300  pr 
to  400  pf  maximum 

m 

Germanium  diode  (1 H34, 
1N€0,1N90,  lK270,ete-) 

ji 

RF  connector,  bdtieTe 
cnoics 

J8 

Insulated  binding  post 

L1 

24  turns  AWG-26  on  FT50- 

43  core,  tap  every  two 
turns 

M1 

1 00  or  200  |iA  DC  motor 

m 

51  QS%1J2W  carbon 
resistor 

R2 

potentiometer 

RFC1 

1  mH  miniature  RF  choke 

Tore* 

FT50-43(L1} 

T1 

6  tuna  A  Wr>22  on  F7B7-4 

core  (see  text) 

S1 

3P3T  rotary  switch 

as 

Single  pole  12-posilbn 
rotary  switch 

Number  23  otr  your  Feedback  card 


Operating  RS-1 2 


It's  easy: 


r 


Luis  R  Oro2co  N5UHB/XE2MXU 

Monies  Claros  3413 
Monterrey  NL  64949 

Mexico 


Whenever  someone  mentions 
satellite  communications,  we 
tend  to  i hink  about  expensive 
rigs  and  complex  antennas.  Fortunately, 
there  is  one  satellite  out  there  for  those 
who  don't  have  a  "satellite  station/'  or 
who  just  want  to  get  started  in  satellite 
communications.  The  minimum  equip- 
ment required  to  use  RS-1 2  is  an  HF  ra- 
dio capable  of  operating  "split"  on  10 


and  15  meters,  and  a  10/15  meter  dipole. 
This  means  that  most  people  who  use 
HF  already  have  all  they  need  to  get  on 

theairwhh  RS-12! 

How  do  I  do  it? 

RS-1 2  was  launched  on  February  5* 
1991,  and  it  orbits  the  earth  at  an  altitude 
of  about  UXX)  kilometers.  You  probably 


Jr& 


\  «v 


e>-^j 


-^ 


I^T 


won't  work  any  "lon^  haul"'  DX  (maybe 
in  a  few  years!),  but  you  should  have  no 
problem  making  cross-country  contacts 
(see  Fig.  1). 

Presently,  RS-12  operates  in  Mode  K. 
The  uplink  frequency  is  from  21,210  to 
2L250,  and  the  downlink  from  29,410  to 
29.450.  The  ideal  setup  to  work  this  bird 
would  be  to  have  two  different  radios 
with  two  different  antennas.  However. 


RS-12/ 13 
NOR AD  #21089 

File:   TLE.735 

96814.819525 
14  JAM  19:40:07  UTC 
14  JAM  19:40:07  GMT 
7/22:38:58  T+E 
Per'd:   1:44:52  hns 
Incl:   82.9208' 
Orbit:  24783.09 
Alt:     533.26  nn 
Lat:      32.68°N 
Lon:    -100.Z3*U 
Rug:     699.87  nn 
Elu:      45.95° 
Azm :       0 . 28° 
Monterrey 

A0S  LOS 
*STM  98:42  6:48 
UpLink:     21.2300 

XMIT:  21.2303 
DnLink:     29.4308' 

RECU :  29 .  4304| 
Grid  10.0°  MAG  100) 
EARTH4        13.95! 


Fig.  I,  Screen  dump  from  STSPLVSs  orthographic  projection  showing  RS-12  passing  over  northern  Mexico  and  the  central  US* 
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Get  The  Picture! 


VHF  Wx  Satellite  Decoding 

Call  or  write  for  our  free  catalog 


Software  Systems  Consulting 

<ST^»  S,   Ei  Camino  Re»at 
San  Clemente.  CZA,  <?2a/2 

Tel  (714)498-5784  Fax  (714)  498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 


WANT  TO  LEARN  CODE? 


Morse  Tutor  Gold  from  G.G.T.E.  is  the 

answer  for  beginners  and  experts  alike. 

*Getthe  software ihe  ARRL  sells  and  uses  10  create 

practice  and  test  tapes;  and  Morse  Tutor  Gold  is 

approved  for  VE  exams  ai  all  levels. 

■Since  I9S?,GGTIi  has  guided  nearly  30,000  hams  and  prospective 
hams  around  I  Ik  world  through  prcft-'ii  structured  lessons  and  a 
variety  of  character,  word  and  conversation  drills.  Straight  forward 
mentis  make  the  process  simple  arid  tun 
*Thss  program  features  -easy  and  speedy  self  installation,  random 
character  dnJli  with  the  characters  you  select,  and  you  can  create 
your  own  drifts  Of  import  text  fifes.  You  can  type  what  you  hear  or 
copy  by  hand  and  see  the  results  one  bne  at  a  time  Pick  the 
Famswcrih  or  the  standard  m^thtid,  sckcl  tfw  tone  frequency  itiki 
comfortable  for  you  or  sdect  youi  code  speed  in  tenths  of  a  word  per 
minute  For  all  DOS  computers   You  are  always  in  command 

Ccrlfficii 

b  y  M  M'M  1  "1  w  Col  il  use*  your  internal  spe-iker 

or  mi  i  in  J  board  Aitrt.  if  you  use  a  sound  bowel 
MflMt  Tulor  Gold  supports,  volume  control. 


(!■ 


Sound 


CEsaa 


Sotmd  Blaster  and  the  Sound  Bitter  Compatibility 
Lotto  are  trademark*  of  Creative  Technology  t.td 


\i.iilalik  thrucU^J,  i  *,  in.   \RK1  ..m -s*-m\  W*5 

*  54  S&H  ft'  \  initknts  add  SZJl  lavp  to: 

CitiTL  P.O.  Btn  Ml?.  Ikpi.  My  V*uori  Bt-^h. 

t  \  *2fc59       SptTif i  5  /,  «r  3  'ft  trtfll  dKk. 


CIRCLE  193  ON  READER  SERVICE  CARD 


i?V 
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se 
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■«« 


oft* 


l* 


Aft 


1*6 


t^ 


NO  TUNERS 

NORADIALS 

NO  RESISTORS 

NO  COMPROMISE 

SIX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOfl  A  FREE  CATALOG, 

&—  frttp  In  OcL  71,  tflM         -S*pt*J,  IMS         Mwcn  7M.  1W6 
C0,D«-I9M         Maf  W.A.91 

BILAL  COMPANY 

137  Mane  hosier  Driva 

Florissant  Colorado  808 1 8 

(710 J  887  0650 


mov.  mat 


wvi»»Cara 


most  hams  have  just  one  HF  radio. 
which  is  fine  as  long  as  it  has  two 
VFOs.  You  still  have  the  choice  of 
what  kind  of  antenna  configuration  to 
use.  You  could  use  just  a  15  meter  di- 
pole  since  you  won't  be  doing  any 
transmitting  on  10  meters.  However,  if 
you  want  to  pull  all  the  weak  signals 
out  of  the  noise,  I  would  recommend 
making  a  dipole  for  each  band  and 
feeding  them  with  the  same  coax.  The 
antenna  height  is  not  very  important 
here,  as  long  as  it  has  a  somewhat 
clear  view  of  the  horizon  (well,  as 
clear  as  you  can  practically  get  with- 
out buying  a  new  tower). 

In  order  to  know  when  the  satellite 
will  pass  over  your  QTH  you  will  need 
a  satellite  tracking  program.  There  are 
quite  a  few  of  them  out  there,  but  I 
would  recommend  using  STSORBIT 
PLUS,    by    David    Ransom.    Besides 


CIRCLE  42  ON  HEADER  SERVICE  CARD 


satellite.  This  is  fairly  simple,  and  you 
should  have  no  problems  working 
anyone  you  hear  after  a  little  practice. 
First,  put  your  radio  in  "split"  mode 
and  set  the  transmit  frequency  to 
21 .230.  Your  signal  should  be  "coming 
out"  on  29.430  (plus  or  minus  the 
Doppler  shift;  more  on  this  later). 
From  there  you  can  move  up  or  down 
to  whatever  frequency  you  want 
(within  the  satellite's  passband,  of 
course).  Since  this  satellite  has  a  linear 
transponder,  if  you  move  your  uplink 
up  hy  1  kHz  you  should  also  move 
your  downlink  up  1  kHz. 

One  final  thing  that  you  should  take 
into  account  is  the  Doppler  shift, 
which  is  caused  by  the  satellite's  mo- 
tion. If  you're  using  STSPLUS  OR- 
BIT, enable  the  Doppler  shift 
prediction  feature  using  the  F8  key 
while  the  map  is  displayed.  If  your 


Besides  having  great  graphics f  STSORBIT  PLUS  is  very 

accurate  and  fairly  easy  to  use. pf 


having  great  graphics,  it  is  very  accu- 
rate and  fairly  easy  to  use.  If  you  have 
Internet  access  you  can  get  the  latest 
version  at  hltp://www,ozemail,com,au/ 
-dcottle/.  Fig,  1  is  a  screen  dump  of 
STSORBIT  PLUS'S  orthographic  pro- 
jection. If  you  don't  have  Internet  ac- 
cess, find  a  local  ham  who  does  and 
ask  him  to  get  the  program  for  you. 

In  order  to  make  accurate  predic- 
tions with  STSPLUS,  or  any  other 
tracking  program,  you  will  also  need 
Keplerian  elements.  These  arc  a  spe- 
cially formatted  set  of  numbers  that 
specify  the  location  of  the  satellite  at  a 
particular  time.  You  simply  plug  them 
into  the  tracking  program  and  let  it  do 
the  number  crunching.  Files  with 
Keplerian  elements  for  all  amateur  sat- 
ellites (plus  many,  many  other  satel- 
lites!) are  also  available  at  the  above 
address.  Keplerian  elements  are  also 
distributed  through  packet  bulletins, 
so  you  don't  need  Internet  access  to 
get  them. 

Getting  to  work 

Now  that  you  have  all  the  gear  set, 
I  you  need  to  know  how   to  use  the 


program  doesn't  have  a  Doppler  shift 
feature,  you  can  operate  by  trial  and 
error.  First  choose  an  uplink  frequency 
and  tune  your  receive  VFO  to  your 

corresponding  downlink  frequency, 
without  taking  into  account  the  Dop- 
pler shift.  Then  make  a  call  and  start 
tuning  around  your  downlink.  When 
using  RS-12,  the  Doppler  shift  can  be 
up  to  about  2  kHz,  so  tune  2  kHz  up 
and  down  from  the  initial  frequency 
until  you  hear  someone  answering 
your  call.  As  the  satellite  goes  by  the 
Doppler  shift  will  change,  so  you  will 
need  to  continually  readjust  your  re- 
ceive frequency.  You  should  also  make 
sure  you  are  not  transmitting  on  top  of 
someone  else. 

Finally,  a  word  about  power:  Don't 
run  the  linear  when  100  watts  will  do 
the  job  just  fine.  And  don't  run  100 
watts  when  10  watts  will  do  it!  If  too 
many  people  get  on  the  satellite  and 
are  using  too  much  power,  signals  will 
start  to  fade  and  it  will  be  a  lot  harder 
to  work  other  stations. 

Working  satellites  is  a  lot  of  fun, 
and  RS-12  is  the  perfect  bird  for 
those  of  us  just  starting  out.  See  you 
on  the  air! 
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Number  2$  on  your  Feedback  card 


A  Multiband  Trap  Dipole 

Antenna  System 

This  easily-constructed  HF  antenna  system  is  a  perfect  combo  for  use  with  portable  rigs. 


L  VanProoyen  KBKWD 

8330  Myers  Lake  NE 

Rockford  Ml  49341 


It's  been  said.   there's  nothing  new 
under  [he  sun,"  and  so  it  is  with  Lhis 
_   antenna    system— its    basic    design 
dates  back  more  than  40  years.  Whaf  s 

- 

unique  about  this  antenna,  however,  is 
that  it's  a  complete  system,  including  a 
matching  unit  that  Fve  found  ideal  for 
use  with  the  newer  compact  HF  rigs  that 
do  not  include  a  built-in  tuner 
(Kenwood's  TS-50.  ICONTs  IC-706, 
etc.).  And  it's  eas\  to  build  using  compo- 
nents and  parts  which  you  should  be  able 
to  locate  at  your  local  hardware  store 
and/or  in  your  junk  box, 

Trap  dipoles 

Fve  built  several  trap  dipole  antennas 
over  the  years,  but  the  design  that's 
worked  best  for  me  is  that  originally  de- 
scribed by  C.  L.  Buchanan  and  subse- 
quently modified  by  Arthur  Green  berg  a 
number  of  years  ago  (see  Bibliography). 
It  used  a  single  pair  of  iraps  resonating 
somewhere  around  7.2  MHz  to  give 
'live-band"  coverage,  and  this  basic  de- 
sign, or  some  modification  of  it,  has 
been  carried  for  many  years  in  various 
handbooks  and  antenna  manuals.  Fve 
further  modified  this  original  design  to 
use  coaxial-cable  traps  in  place  of  the 
open- wound  inductor  style  originally 
used,  to  make  the  antenna  a  bit  more 
rugged.  Photo  A  shows  the  construction 
details  of  the  traps  I  currently  use. 

While  the  original  traps  worked  fine, 
hut  turned  out  to  be  high-maintenance 
items.  No  m alter  how  well  I  tried  to 
shield  them,  water  invariably  found  its 
wa\  in.  Also,  the  originals,  having  a 
somewhat   larger  diameter,  were  good 


wind-catchers,  which  caused  the  antenna  I 
to  come  down  a  lot — usually  resulting  in 
something  getting  broken,  like  one  of 
the  ceramic  capacitors.  This  type  of  ca- 
pacitor has  proved  to  be  somewhat  hard 
to  find,  and  is  usually  expensive  when 
you  do  find  one.  Since  changing  to  co- 
axial cable  traps.  Fve  had  a  version  of 
this  antenna  up  for  several  years  without 
having  any  of  these  problems. 

UA  multi-tapped  coil,  selector 
switch,  variable  capacitor,  and 

a  couple  of  coax  connectors 

are  all  the  components  needed 

to  build  this  L  network. n 


Most  trap  dipoie  antennas  rep- 
resent a  compromise  over  a  full- 
length  antenna,  either  in  terms  of 
bandwidth  or  performance,  or 
both.  This  antenna  by  itself  re- 
ally worked  satisfactorily  on  40 
meters  and  on  a  portion  of  the 
80/75  meter  band.  Operation  on 
other  bands  and/or  full  80/75 
meter  coverage  really  requires 
the  use  of  some  type  of  matching 
unit.  Previous  rigs  Fve  used  hav- 
ing internal  tuners  worked  fine, 
generally  managing  to  load  the 
antenna  even  on  WARC  bands. 
Since  acquiring  a  TS-50.  I 
needed  some  kind  of  external 
matching  unit  in  order  to  use  this 
antenna  effectively,  but  1  didn't 
want  to  use  some  big,  bulky, 
or  expensive  tuner — thus  the  1. 


network.  Photo  B  is  a  picture  of  the  L 
network  matching  unit  1  came  up  with, 

L  networks 

L  networks  have  been  used  as  effec- 
tive matching  devices  for  a  number  of 
years.  Their  popularity  fell  off  some  dur- 
ing the  heyday  of  TVI,  however,  because 
an  L  networks  attenuation  of  harmonics 
or  other  spurious  signals  is  not  as  good 
as  that  of  a  Pi  or  T  network.  From  a  sim- 
pl  icily  standpoint,  though,  an  %w  is  hard 
to  heat.  Also,  newer  rigs  typically  use 
well -designed  bandpass  filters  that  do  an 
excellent  job  preventing  radiation  of  har- 
monic signals,  making  this  shortcoming 
somewhat  less  of  a  concern. 


i 


Photo  A.  Coaxial  cable  trap  construction  details. 
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Photo  B>  The  L  network  matching  device. 

The  unit  I  use  is  small  (sec  Photo  B). 
measuring  just  2"  x  311  x  5'\  so  it  works 
quite  nicety  tor  portable  operation.  L 
networks  can  he  arranged  in  a  series/ 
shunt  lor  shunt/series)  fashion  using  ca- 
pacitor-capacitor, inductor-inductor,  or 
inductor-capacitor  arrangements.  The 
configuration  I  used  has  a  series  induc- 
tor with  a  shunt  capacitor  (see  Fig.  1). 
This  style  permits  matching  low  imped- 
ances to  high  when  connected  normally, 
and  high  lo  low  when  reverse  connected. 
L  networks  are  hid  i  reel  ion  a  I  in  terms  o( 
input  and  output,  which  makes  them  ex- 
tremely useful  in  a  variety  of  matching 
applications. 

While  originally  intended  for  use  with 
my  trap  dipole.  I've  since  found  this  L 
network  lo  be  generally  useful  in  both 
portable  and  mobile  operation.  It  does  a 
gotxl  job,  for  example,  in  matching  my 
TS-50  to  a  variety  of  antennas,  including 
random  wire  types  and  a  mobile  whip.  If 
I  can't  find  a  match  with  it  connected 
one  way.  1  simply  reverse  it  and  try 


again.  However.  75  meter  mobile  opera- 
lion  does  require  use  of  an  additional 
base  loading  coil. 

Building  the  L  network 

As  shown  in  Photo  C\  a  mu  I  ti- tapped 
coiU  selector  switch,  variable  capacitor, 
and  a  couple  of  coax  connectors  are  all 
ihe  components  needed  to  build  ihis  L 
network.  It's  built  in  a  mini-box  enclo- 
sure similar  to  one  available  from  Radio 
Shack  (#270-238,  which  is  5-1/4"  x  3"  x 
2-1/8"),  and  wired  as  shown  in  Fig-  1. 

The  inductor  used  was  made  from  an 
available  section  of  mini-ductor  stock, 
but  a  custom- wound  coil  can  be  made 
using  a  3"  piece  of  3/4'  PVC  tubing  as  a 
form.  It  should  be  23  turns  of  #16  or  #18 
wire,  spaced  to  fill  the  3"  form  to  give 
approximate!)  10  jiH  inductance.  (Some 
brands  of  PVC  tubing  are  more  suitable 
than  others  for  Kl:  applications.  A  quick 
test  can  be  made  by  healing  a  sample 
section  in  your  microwave  for  15  to  30 


LI 


Jl 


O 


10  uH 


J2 


m 


SI 


seconds.  If  Ihe  sample  appears  lo  have 
warmed  appreciably.  I'd  recommend  try- 
ing another  brand.  I'd  also  sunnest  usins* 
some  technique  other  than  touching  the 
sample  to  determine  if  it  has  been 
warmed  by  the  microwave — ihe  wrong 
stuff  could  he  very  hot!) 

For  my  matching  network,  a  five-posi- 
tion ceramic  switch  was  used  to  select 
five  lap  points  on  the  coil.  The  lap  points 
were  distributed  evenly  along  the  coil 
every  four  to  (\ve  turns  lo  match  the 
switch  positions.  A  switch  with  more  po- 
sitions would  be  better,  as  finer  induc- 
tance steps  could  be  selected,  but  this 
one  was  available  from  the  junk  box.  A 
suitahlc  substitute  would  be  the  12-posi- 
tion  switch  sold  by  Radio  Shack™ 
(#275-1385).  Using  a  switch  like  this 
would  require  lapping  the  coil  about 
every  second  turn,  but  would  give  great 
incremental  resolution. 

The  capacitor  used  is  an  old  broadcast 
replacement  type  having  a  maximum  ca- 
pacity of  around  500  pF.  Capacitors  like 
this  are  gettins  harder  to  find  but  show 

uVve  found  this  system  ideal 
for  use  with  the  newer  com- 
pact HF  rigs  that  do  not 
include  a  built-in  tuner, " 


Fig*  I*  L  network  circuit  diagram. 
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up  frequently  at  hamfests.  Should  your 
junk  box  fail  youT  Antique  Electronic 
Supply  of  Tempe  AZ  carries  a  capacitor 
similar  lo  the  one  used  here,  as  well  as 
others,  as  standard  catalog  items. 

Another  viable  option  for  the  required 
shunt  capacitor  would  be  using  the  12- 
position  switch  previously  mentioned  to 
select  a  series  of  50  pF  fixed  capacitors. 
This  switch  is  a  shorting  type  which 
would  make  wiring  something  like  this 
fairly  easy.  Should  you  try  this  option,  I 
would  suggest  selecting  capacitors  with 
500-voll  or  higher  ratings. 

Constructing  the  antenna  and  traps 

My  original  five-band  antenna's  traps 
used  a  pair  of  5  |iH  inductors  shunted 
w  ith  100  pF  capacitors.  Since  the  overall 
length  of  a  trap  dipole  is  largely  gov- 
erned by  the  inductive  component  of  the 
trap  coils.  I  wanted  to  get  as  close  to  the 
original  design  parameters  as  possible 
because  I  didn't  want  to  alter  the 
antenna's  size  significantly  (at  just  over 
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Fig .  2.  A)  Coax-cable  trap  circuit* 

100  feet  overall  length,  it  fits  nicely  in 
the  space  I  have  available  for  it).  With 
this  objective  and  a  desire  to  build  traps 
with  reasonable  "Q,"  I  chose  RG-59 
foam  cable  which  has  about  17  pF  per 
foot  as  a  good  compromise  for  my  new 
traps. 

The  traps  are  wound  on  a  1-1  ^"-di- 
ameter by  4-l/2"-long  PVC  pipe  forms 
which  have  a  2"  oulside  diameter.  I 
ended  up  using  75"  of  cable  per  trap  in 
II  close-wound  turns  to  resonate  near 
7. 15  MHz.  This  works  out  to  approxi- 
mately 100  pF  and  5  jiH,  which  is  very 
close  to  the  original  design  values  and 
doesn't  significantly  affect  my  overall 
antenna  length  (or  performance).  Fig.  2a 
shows  the  trap  circuit,  and  the  construc- 
tion details  are  shown  in  Fig*  2b. 

After  winding  the  cable  on  the  forms, 
I  drilled  termination  holes  for  the  cable 
and  wired  the  shield  from  one  end  of  the 
coax  to  the  center  conductor  of  the  other 
end,  as  shown  in  Fig.  2a.  I  then  drilled 
two  1/8"  holes,  directly  across  from  each 
other,  at  each  end  of  ihc  PVC  form  and 
ran  some  bare  #12  wire  through  to  form 
connecting  points  to  tie  the  traps  to  the 
antenna  wire.  Finally,  after  soldering  all 
connections,  I  sealed  the  coax  cable  ends 
with  RTV  sealant,  coating  everything 
completely  to  ensure  that  no  water 
would  get  into  the  cable.  Photo  A  shows 
details  of  the  completed  traps, 
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Termrdons 


VT  Notes 
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Fig.  2.  B)  Trap  construction  details. 
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Fig,  3.  Trap  dipole  const  ruction  details. 

I  originally  intended  to  run  egg  insu- 
lators through  ihe  centers  of  my  traps 
to  provide  strain  relief,  hul  I  never  got 
around  to  it  So  far,  the  1/8"  holes  in 
the  PVC  forms  have  not  pulled  out. 
and  the  antenna  is  still  up,  but  using 
some  type  of  strain  relief  is  a  good 
idea. 

The  antenna  wire  was  attached  to  the 
traps  using  the  dimensions  shown  in 
Fig.  3,  I  used  #12  electrical  wire  with 
the  insulation  left  on  for  the  actual  an- 
tenna wire.  I  typically  buy  Romex™ 
cable  and  strip  it  down  to  recover  the 
individual  wires.  This  stuff  is  cheap 
and  makes  good  antenna  wire. 

I'm  currently  using  RG-8  cable  to 
feed  the  antenna,  but  I  have  used  RG- 
58  or  RG-59  (70-ohm)  in  the  past  with 
equally  good  results.  In  fact,  the  70- 
ohm  stuff  is  probably  a  better  choice 
for  this  antenna,  especially  when  using 
it  with  an  L  network  matching  device. 


Tuning  and  operating 

If  this  antenna  is  built  using  the  di- 
mensions shown  and  used  with  the  L 
network  described,  no  further  antenna 
tuning  should  be  necessary.  Should  you 
want  to  fine-tune  it  a  bit,  the  321  lengths 
(see  Fig.  3)  could  be  adjusted  for  reso- 
nance at  7.2  MHz  or  so,  and  the  16' 
lengths  adjusted  for  your  favorite  part  of 
the  80/75  meter  band.  If  you  have  access 
to  a  grid-dip  meter,  you  might  also  want 
to  check  the  traps  for  resonance.  How- 
ever, I've  built  several  sets  of  these  traps 
and  have  found  thai  when  using  75" 
lengths  of  RG-59  cable  (Radio  Shack 
#278-1319),  ihey  always  resonate  where 
expected. 

Having  a  buili-in  SWR  indicator 
would  probably  facilitate  adjusting  the  L 
network  since  my  T8-50  does  not  in- 
clude this  metering  function.  I  initially 
used  an  in-line  meter  with  it  until  I  be- 
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came  familiar  with  its  operation.  Now.  I 
simply  tunc  it  for  maximum  output 
power  as  indicated  by  my  TS-50*s  meter 
(relying  on  its  SWR  protection  power 
cut-back  circuitry).  1  generally  use  the 
50-watt  power  level  when  tuning  in  or- 
der to  offer  some  protection  to  the  trans- 
ceiver. 

As  previously  mentioned,  I've  had  this 
antenna  and  matching  system  for  a  few 
years  now;  and  its  performance  has  been 
excellent.  I  have  on  occasion  had  a  full- 
length  80  meter  dipole  up,  and  in  most  in- 
stances my  signal  reports  have  been  as 
good  or  better  with  this  antenna  system 
whenever  Tve  made  comparison  tests,    Q 
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4  x  7^  X  10^ 

5  X9X  Wi 
5X  11  XII 

6  x  13^  x  11 

5  x  13V*  x  \2"k 
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RS-S  SERIES 


MODEL  RS-12S 


Built  m  speaker 

MODEL 
RS-7S 
RS-10S 
ftS  12S 
RS-20S 
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Number  30  on  your  Feedback  card 


The  MFJ  Tunable  DSP  Filter 

So  little  noise,  you  might  think  you* re  the  only  one  out  there. 


Jeff  M,  Gold  AC4HF 
1751  Dry  Creek  Road 
CookeviNeTN  38501 


If  you  can't  hear  'em,  you  canM  work 
'cm,  so  your  receiver  has  to  be  able  to 
separate  the  noise  and  signals.  Some- 
times the  unwanted  noise  appears  in  the 
form  of  adjacent  signals,  especially  dur- 
ing contests.  There  have  been  consider- 
able advances  in  using  computer 
technology  to  help  you  zero  in  on  the 
signal  you  want  and  get  rid  of  other  sig- 
nals and  noise.  Many  new  transceivers 
come  equipped  with  Digital  Signal  Pro- 
cessing (DSP). 

What  are  the  rest  of  us  to  do?  You  add 
a  good  DSP  unit  to  your  existing  rig. 
MfTs  784B  is  a  tunable  DSP  filter  that 
has  many  functions.  It  is  a  16-bit  ma- 
chine  that  runs  at  a  12  MHz  clock  speed. 
This  allows  the  DSP  to  interpret  the  in- 
coming data  very  rapidly  and  decide 
\\  hat  is  information  and  what  is  noise. 

This  unit  has  so  manv  noise  tlahiina 
features  that  the  manual  is  more  like  a 
textbook.  The  good  news  is  that  there  is 
an  easy-to-follow  section  in  the  begin- 
ning of  the  manual  that  allows  you  lo  get 
up  and  running  right  away.  1  work  with 
computers  for  a  living,  so  I  hate  to  read 
manuals  when  I  get  home.  I  unpacked 
the  MFJ  filter  and  wanted  to  get  it  on  the 
air  in  about  ten  minutes,  I  chose  to  use 
the  quick  start  suggestions  and  had  it  in 
line  in  a  very  short  time.  You  will  find 
that  to  take  advantage  of  many  of  the 
features,  you  will  need  to  read  the 
manual.  It  is  reasonable  to  expect  to  put 
in  8-10  hours  to  really  master  all  the 
functions  of  this  filter. 

The  MFJ  DSP  unit  is  made  lo  work 
with  SSB.  CW,  AM,  packet,  AMTOR, 
FACTOR.  RTTY  SSTV,  WeFAX,  FAC, 
weak  signal  VHF,  EME,  and  satellite 
modes.  The  filter  has  fifteen  pre-set  fil- 
ters for  these  modes.  Five  of  these  filter 
30  73  Amateur  Radio  Today  *  October  1996 


settings  are  locked  in.  You  can  customize 
filter  settings  using  ten  programmable 
fillers.  The  custom  settings  allow  you  to 
save    desired    center    IrcqueneyYband- 

width,  low  pass/high  pass  cutoffs,  auto/ 
manual  notch,  noise  reduction  or  other 
settings.  You  can  scleel  a  pre-set  filler 
and  then  kick  in  some  of  the  other  noise- 
fighting  features  to  meet  the  current 
band  conditions. 

The  unit  goes  in  between  your  trans- 
ceiver/receiver and  an  external  speaker 
or  headphones.  It  uses  1 2  VDC  or  you 
can  buy  the  MFJ- 13 1 5  ($14.95)  adapter. 
The  unit  comes  with  MFJ's  one-year 
"No  Matter  What"  guarantee.  They  will 
repair  or  replace  the  unit  for  one  yean  no 
matter  what  you've  done  lo  il.  The  filter 
lists  for  $249,95,  and  its  an 
experimenter's  dream.  If  you  like  to 
fiddle  with  knobs  and  buttons,  this  unit 

will  keep  you  busy  for  quite  some  time. 

"//'s  excellent  for  contesting 
because  it  allows  you  to  get  rid 
of  overlapping  signals. 


9* 


General  features 

•5  factory  pre-set  filters 

•fQ  programmable  pre-set  filters 

•Tunable  spotting  tone — works  even  in 
narrowest  CW  filter  position 

•Adaptive  tuning— center  frequency 
tuning  automatically  becomes  finer  as  you 
narrow  the  bandwidth;  makes  it  easier  to 
use  very  narrow  filters 

•Automatic  notch-— can  vary  aggres- 
siveness 

•2- 1/2  watt  audio  output 

■Ability  to  turn  speaker  off  and  use 
phones,  or  use  both  phones  and  speaker 

•Reporting  of  active  filtering  (uses 
Morse  code ) 

•Automatic  filter  bypass  during  transmit 
to  monitor  CW  sidetone,  voice  or  data 
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•Manual  notch  in  CW  mode 

•Noise  reduction,  automatic  notch  and 
tunable  notch  can  be  used  in  memory 
mode 

•Mark-Space  frequency  and  baud  rates 
for  data  modes 

•Adjustable  line  level  output 

•Self-testing  for  all  digital  circuitry, 
switches  and  controls 

Automatic  notch  filter 

This  filter  is  designed  to  find  and 
eliminate  unwanted  heterodynes  very 
rapidly.  CW  and  RTTY  signals  can  also 
be  eliminated.  The  filter  is  extremely 
narrow,  yet  doesn't  degrade  voice  sig- 
nals* This  filter  ih  also  useful  for  getting 
rid  of  unwanted  tuner-uppers  (a  favorite 
pastime  of  a  number  of  operators  on  20 
meters).  In  addition  to  the  automatic 
notch,  there  are  two  manually  tunable 
notch  filters.  These  can  be  effective  for 
separating  out  a  CW  station  you  want  to 
talk  to  from  other  unwanted  CW  \Ul- 
tions.  On  SSB  the  DSP  did  the  best  job 
when  set  at  the  least  aggressive  setting* 

Adaptive  noise  reduction 

This  filter  gets  rid  of  background 
noise.  In  many  instances  during  noisy 
band  conditions,  it  can  make  the  differ- 
ence between  picking  a  signal  out  of  the 
noise  or  not.  The  noise  reduction  mode 
works  with  all  the  other  filler  modes  and 
will  work  on  random  noise,  white  noise, 
static,  ignition  noise  and  power  line 
noise.  The  filter  gives  up  to  20  dB  of 
noise  reduction. 

Tunable  high-pass/low-pass  filters 

These  filters  work  for  both  voice  and 
data.  The  lower  cutoff  frequency  can  he 
tuned  from  200-2200  H/  and  the  upper 
cutoff  frequency  from   1400-3400  Hz. 


You  can  tune  out  unwanted  signals  very 
close  by.  This  is  an  effective  filler  for  SSB 
contesting  because  it  allows  you  to  get  rid 
of  overlapping  signals.  I  found  this  filter- 
ing ability  to  be  excellent.  On  shortwave 
listening  it  helps  kill  heterodynes  from 
stations  5-10  kHz  away, 

Ttinable  bandpass  filters 

These  filters  work  well  with  narrow 

band  signals  such  as  CW  and  RTTY  You 
can  tune  the  center  frequency  from  3tX)- 
3400  Hz  and  then  vary  the  bandwidth 
from  30  Hz-2100  Hz,  which  gives  you 
very  sharp  CW  filtering  (good  for  con- 
testing), and  wider  sharp  RTTY,  etc.  fil- 
tering. By  narrowing  ihe  bandwidth  you 
can  eliminate  signals  that  are  60  Hz 
away.  The  fillers  don't  appear  to  have 
much  problem  with  ringing;  I  used  them 
quite  a  lot  on  CW. 

Comments 

One  important  facior  with  the  DSP 
unit  ts  to  set  the  input  level  correctly. 
The  procedure  for  doing  so  is  quite  clear 
in  the  manual.  If  you  start  to  use  the  DSP 
and  think  it  isn't  working  right,  you 
most  likely  have  the  level  set  incorrectly. 
In  most  cases  the  pre-set  filter  settings 
did  what  I  needed  to  operate  in  almost 
any  type  of  band  condition.  In  the  two 
months  I  tested  it,  the  unit  did  every- 
thing the  other  DSP  units  I  have  used  did 
and  a  whole  lot  more. 

The  one  area  where  this  filter  really  ex- 
celled was  when  using  it  with  the  digital 
modes,  "Out  of  the  box.  the  pre-set  digital 
modes  sounded  like  a  commercial  tape. 
That  unit  works  the  digital  modes  like 
nothing  I  have  ever  used,"  Conard  WS4S 
commented.  Using  the  double  bandpass 
(dbp)  filter  capability  you  can  set  separate 
Mark  and  Space  frequencies  and  really  get 
rid  of  unwanted  signals. 

I  tested  the  filter  on  a  Yaesu  757GX1T,  a 
Ten-Tec  Argosy  IL  and  a  Kenwood  930S. 
Conanl  WS4S  summed  up  the  testing  in 
these  words:  "You  can  gel  real  lonely  us- 
ing this  filter.  You  can  crank  up  the  filters 
to  the  point  where  you  think  there's  no  one 
else  on  the  band.  Then  before  depression 
sets  in  you  lake  the  filter  out  of  line  and 
realize  that  you  are  not  alone." 

For  more  information,  see  your 
dealer  or  contact  MFJ  Enterprises, 
Inc.,  Box  494,  Mississippi  State  MS 
39762.  Phone  (601)  323-5869  or  FAX 
(601)323-6551. 
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JAN-BOXED  ELECTRON  TUBES 
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CIRCLE  75  ON  READER  SERVICE  CARD 
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Number  32  on  your  Feedback  card 


Build  the  FOX  Controller 

A  sneaky  device  to  make  foxhunting  even  more  fan. 


Once  upon  a  lime,  ihe  Staten  Is- 
land Amateur  Radio  Association 
(SIARA)  held  a  foxhunt  in  the 
Great  Kills  Park  on  Staten  Island  to  lest 
the  DF  units  several  club  members  had 
made.  George  (The  Bear)  NA2V  volun- 
teered to  be  the  fox.  He  hid  in  the  woods 
and  periodically  transmitted  on  his  HT. 
We  look  bearings  to  determine  his  loca- 
tion, but  we  didn't  locate  hi  in  very 
quickly  because  we  were  getting  many 


false  nulls  thai  were  probably  due  lo 
multipath. 
I  can  still  hear  George  growling  that 

he  had  outfoxed  us.  Rich  KB20H  finally 
located  him.  After  the  foxhunt  was  over 
wc  discussed  how  we  might  improve  our 
direction- finding  technique.  Sy  AA2RT 
asked  if  the  transmitter  could  be  oper- 
ated automatically.  Sure,  with  an  auto- 
matic  ID  unit.  I  set  out  Lo  build  one. 


Shield 


XI 


Gfl 
PN2222 


Ond 


Fig.  L  Circuit  far  the  FOX  Controller.  Numbered  terminals  indicate  connections  to  BASIC 
Stamp  mod t tie. 
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Bob  Johansen  WB2SRF  (Sly  Red  Fox) 

61  Burnside  Ave. 
Staten  Island  NY  10302 

The  BASIC  Stamp 

Through  73  I  have  learned  about  con- 
trol circuits  using  devices  like  the  555 
timer,  counters,  gates,  and  a  diode  ma- 
trix (a  type  of  ROM)  to  serve  as  a  con- 
troller and  ID  unit  for  experimental 
beacons  and  repeaters.  Then  1  read  about 
a  new  toy  that  I  just  had  to  gel.  Parallax 
Inc/s  BASIC  Stamp,  so  I  ordered  one 
complete  with  the  development  system, 
from  Digikey.  Application  Note  #8, 
"Sending  Messages  in  Morse  Code," 
provided  a  Hash  of  inspiration,  so  I 
adapted  this  program  to  suit  my  foxy 
needs. 

The  BASIC  Stamp  is  a  really  neat 
9V  battery-powered  computer/controller 
about  the  si/e  of  a  large  postage  stamp, 
hence  ihe  name.  It  has  eight  I/O  lines 
and  256  bytes  of  memory  that  can  be 
programmed  in  the  BASIC  language 
using  a  PC  development  system.  The 
BASIC  Stamp  board  has  a  small 
prototyping  area  that  can  be  used  for 
adding  custom  circuitry.  I  used  this  area 
for  a  DTMF  decoder  and  the  PTT  keying 
and  audio  coupling  components.  The 
FOX  controller  decodes  DTMF  com- 
mands received  on  a  separate  receiver, 
and  keys  the  foxhunt  transmitter 
accordingly.  This  provides  for  wireless 
remote  control  that  can  be  very  handy 
during  a  foxhunt.  Alternately,  the  FOX 
controller  can  receive  commands  on  the 
fox's  own  receiver. 

Construction 

You  should  be  able  lo  build  this 
project  for  under  $50  if  you  have  any 
kind  of  a  junk  box.  There  are  three  dif- 
ferent verxions  of  the  BASIC  Stamp.  I 
used  the  original  discrete  component 
version,  which  has  a  removable  93LC56 
EEPROM  and  PIC16C56  BASIC  inter- 
preter IC  There  are  newer  SMD  ver- 
sions that  allow  for  a  more  compact 
assembly,  but  these  versions  do  not  have 


Program  FOX.B  AS  version  7  for  text  rev  2  3/27/96  by  R.  Johansen  WB2SRF 
adapted  from  Parallax  Inc.  application  note  #  8 
improve  DTMF  Noise  Immunity 

*  When  dtmf  *  is  received  the  FOX  activates  the  transmitter  earner 
'then  a  high  beep  tone  then  a  low  beep  tone  carrier  drops  for  5  sec. 

*  When  dtmf  #  is  received  for  5  seconds  after  low  beep  operation  is  cancelled 
'signals  OK  to  check  operation 

1  When  dtmf  0  is  received  unit  sends  Hi  Hi  (laughter) 
This  program  applies  PTT,  five  tones,  pauses  4.5  minutes  then  sends  the  ID. 
'The  five  tones  are  generated  200  mSec  apart  useful  for  determination 
4  of  either  Tx  or  Rx  delay. 

Symbol  Tone=  100 

Symbol  Quiet  =  0 

Symbol  Ditjength  =  7  'Change  ihesc  constants  to 

Symbol  Dahjength  =  21  *  change  speed.  Maintain  ratios 

Symbol  Wrdjenglh  =  42  *  3:1  (dah:dil)  and  7:1  (wrd:dit) 

Symbol  Character  =  bO 

Symbol  Index  1  =  b6 

Symbol  Index2  =  b2 

Symbol  Elements  =  b4 

DIRS=%0O0O0i  1  I  'define  input/output  pins 

4pin  0=  PTT  pin  1=  sound  output  pins  3-7  dtmf  input 


DTMF: 

pause  50 

b8=pins/I6  +sets  up  pins  4-7  for  binary  input 

ifpin3=0  then  dtmf 

rem  dcbug#$B8  'displays  dtmf  in  hexadecimal  form 

If  B8=$0A  then  HIT 

Ih  BK=$0C  OR  B8=$0B  then  OK 

goto  dtmf 


OK: 

pause  2000 

if  pin3=l  ihen  OK  'strobe  loop  io  holdoff  ok 

highO 

pause  500 

for  index  1=  Oto  1 

lookup  index  1  ,(227, 1 63  ),Characlcr 

gosub  morse 

next 

low  0 

if  B8=$0C  then  dtmf 

pause  1000 


Identify: 

high  0  'Holds  PTT 

Sound  lt(l  10,20,105,20,100,20,95,20,90,20)  Tones  to  evaluate  PTT  delay 

for  blO  =  0  to  17   '18  beeps  xl5.5sec  -  approx.  4  minutes  39  sec 
high  0 
pause  500 
sound  1,(110,10) 
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Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Light  weight  &  compact 

The  Deluxe  Pocket 
Morse  Code  Trainer 

rotes  from  3  wpm 
to33wprn 

*  Ptoys  standard  or 
famsworfh 

*  Size  1"x  3,8*  x  2.4*  \ 

*  Runs  40  hrs  on 
one  9  v  battery 

1)  Plays  continuous  fresh  random  code 

(Selectable  letter  groups,  ie  A-Z,  0-9,  &  more) 

2)  Preprogramed  random  character  playing 

3)  Interactive  training  (Excellent  for  beginners) 

4)  Continious  newlv  generated  QSO 

( I  million  different  QSO  like  the  General  exam) 

5)  Prtprogamcd  QSO  to  check  accuracy 

6)  Continuous  random  words  Playing 

The  Ultimate  Pocket 
Morse  Code  Trainer 

It  has  all  the  above  features  plus 

1)  A  16  character  LCD  display  which  allows 
you  to  check  yourself  during  or  after  a  QSO 

2)  Internal  amplified  speaker. 

3)  Selectable  random  character  playing.  (Select 
which  character  or  numbers  to  practice) 

Call  214*350-0888  Price  $99,00 

Add  2.50 tar  a  mono  eor  piece  a  3.50  toi  afiweor>eod«# 
VtecVMC  accepted    Add  $6.00  S/H  +  8,25%  Tx 

Ahfod  Technotogv  4QS8  [rndbcfg  Dr.  DmM^  7%  75244 
"CIRCLE  276  ON  HEADER  SERVICE  CAPO 


PkGOLD  &  KaGOLD 

Packet  Radio  and  Much  More 
Amtor  -  Pactor  -  Gtor  -  Rtty 

Compare  these  Advanced  Features  V. 


Join  Thousands  of  GOLD  Users  Worldwide 
More  Features ,  More  Users,  More  Fun  ff 

InterFlex  Systems  Design  Corp. 

P.O  Box  6418,  Laguna  Ntguef.  CA  92607-64  f  0 


KaGOLD  for  * 

Kantronics 


PkGOLD  for 

AEA  tncs 

Packet  Pactor  G-tor  Amtor  Baudot  Navtex 


•  Supports  latest  ROM 

•  Binary  File  Transfers 

•  Conference  Mode 

•  ANSI  Graphics 

•  Remote  Commands 

•  Dual  Port  Support 

•  Multi-Connects  Easy 

•  Logging  built-in 


•  Callbook  Access 

*  Full  On-line  Help 
»  Fast  Native  Code 

« Smooth  operation  In 

*  Win  3jcx,  95,  NT 

•  Printed  User  Guide 

*  Don't  Miss  Out ! 

•  Call  Today  to  Inquire 


Order/Info/Help  (714)  496-6639 


We're  on  the  WEB 


http 


:/7 


tstw 


CIRCLE  77  ON  READER  SERVICE  CARD 


W 


here's  the  Beam? 

Unobtrusive  DX  Gain  Ank'nnas  for  80  thru  10 

*  Easily  hidden  *  Install  Fast  *  Fixed  or  Portable  * 

There;  4  3D  newt  uitenniwiih  reil  DX  Punch 
hidden  id  ihi*  p  if  tyre  Vau  can'i  *?<  ir.  *nJy>>ur 
neighbors  can't  eiih#t.  Bur  it  work*  DX  hu*foo-: 
*ny»-*v+  Ho*  *lwui  t  low  profile  W  40  JO  m- 
biaiitt?  Of  1 2  ekmt  nl  mofl^hindtt  ["■■■rrh*  itlk"? 
AS]  citHy  fit  thf  js^k*ibool-  Pn«d  t  N  tc-  %**?. 

Woifc  DX  Hifhoul  idling  iJi*  n* ighhar* 

lotopKtsi  AtttetimisWcst 


CIRCLE  332  OK  READER  SERVICE  CARD 
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listing  continued  from  page  33 

pause  10000 

sound  K  190,10) 

low  0 

pause  5000 

if  pin3=I  then  dim f 

next 

hii!h0 
pause  5000 

*  send  the  word  WB2SRF/fox  in  morse 

for  Index  1  =  0  lo  9  "change  for  number  of  characters 

lookup  Index],  (99,132,61, 3, 67,36,1 49,36,227  J48) ,  Character 

gosub  Morse 

next 

lowO 

goio  dtmf 

HIT: 
pause  2000 

if  pin3=l  Lhen  hit  "  loop  to  holdoff  hit 

highO 

pause  1000 

tor  index  1=  0  to  3 

lookup  index  1 .  (4,2,4.2),  character 

gosub  morse 

next 

low 0 

goto  dtmf 

Morse: 

let  elements  =  Character  &  %000001 1 1 

if  elements  =  7  then  adjust  I 

if  elements  =  6  then  adjust2 

Bangjccy: 

for  index2  =  I  to  elements 

if  character  >=1 28  then  dab 

goto  dit 

Reenter: 

let  Character  =  Character  *  2 

next 

gosub  char_sp 

return 

adjust! ; 

elements  =  6 

goto  Bang_key 

adjust2: 

Character  =  Character  lV  ( <  I  1  ]  I  ] 0 1  I 

goto  Bang_key 

end 

Dit: 

sound  I,  (Tone,  DUJength) 


sound  l.(QuicLditJengLh) 
goto  Reenter 
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a  removable  EEPROM  (see  note  in  Pans 
List). 

Install  and  wire  the  DTMF  decoder, 
PTT  keying  transistor  and  audio  coupling 
components  into  the  prototyping  area  (see 
Fig  1).  I  used  #30  insulated  wire-wrap 
wire  as  jumpers  soldered  between  the  con- 
nections. A  three-pin  header  was  used  to 
make  the  connections  to  the  HTs  audio, 
PTT,  and  ground.  I  put  the  HT  and  control- 
ler inside  a  surplus  ammo  box  equipped 
with  a  BNC  antenna  connector  and  it  was 
all  set 

Operation 

Once  you've  built  your  foxy  controller 
you'll  need  two  HTs  to  transmit  and  re- 
ceive on  the  same  frequency.  You'll 
probably  want  to  offset  the  frequency  ^\ 
the  fox*s  receiver  or  use  the  tone  decoder 
mode  of  your  HT  so  that  only  you  can 
control  the  fox.  Sneaky,  huh  ?  The  FOX 
controller  can  also  listen  ior  commands 
on  one  band  (UHF)  and  control  the  fox 
on  another  (VHF). 

Set  your  HTs  volume  control  to  the 
middle  cf  its  range  and  attach  the  plugs 
from  the  controller.  The  controller  then 
listens  for  a  DTMF  command  to  start  the 
operation.  When  a  *****  is  received  the 
PTT  line  is  enabled.  "OK"  is  transmitted 
in  Morse  code,  a  high-pitched  beep  is 
emitted,  followed  by  10  seconds  of  car- 
rier, then  a  low-pitched  audio  beep,  then 
the  carrier  drops  five  seconds  before  re- 
suming. This  lets  you  know  that  you've 
contacted  the  FOX  controller,  and  that 
it's  about  lo  key  up  for  4.5  minutes,  If  a 
"#"  or  "*0"  is  sent  at  this  time  the  opera- 
lion  is  canceled.  After  4.5  minutes  it 
sends  an  ID  message  (WB2SRF/FOX  in 
my  unit)  hefore  releasing  the  carrier. 

When  a  bi#"  is  received,  the  unit  will 
test  the  operation  without  going  through 
the  long  sequence  above.  The  PTT  line 
is  enabled,  "OK"  is  sent,  and  the  carrier 
is  released. 

When  a  "O"  is  received,  the  unit  will 
transmit  "HI  HP  and  then  silence  the 
transmitter  (this  is  for  when  you  feel 
someone  is  getting  too  close).  Of  course, 
when  using  a  single  HT  as  both  the  fox 
and  the  FOX  controller  receiver,  you 
need  to  wait  until  the  4.5  minute  timer 
expires  before  sending  additional  com- 
mands. 

Use  the  lowest  output  power  setting  of 
the  fox  HT  to  conserve  battery  life  and 
make  it  more  difficult  to  find. 
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What  next? 

The  BASIC  Stamp/DTMF  decoder 
combination  can  be  used  for  all  kinds  of 
things.  For  instance,  I  intend  to  write 
software  for  selective  calling  and  a 
DTMF  display  using  a  LCD  paneL  The 
EEPROM  can  be  overwritten  or  re- 
moved and  replaced  with  one  loaded 
with  different  programs  to  suit  different 
applications.  What  applications  can  you 
ihink  of  for  this  neat  hardware? 


Acknowledgment;  Thanks  to  Chantal 
and  Jim  at  Parallax  for  giving  me  per- 
mission to  use  and  adapt  Application 

Note  #8. 


Footnotes: 

See  657;  May  1993  pg,  35,  "Build  the 
Handi finder,"  by  Boh  Leskovec  K8DTS, 

Sec  73  Amateur  Radio  Today,  June 
1994,  pg.  46,  'The  Morse  Messenger/' 
by  Scott  Edwards* 

See  also  Nurs  &  Volts  magazine,  May 
1994,  pg.  35,  "Counterfeit  Stamp  Devel- 
opment System,"  also  by  Scott  Edwards, 
a  good  tutorial  on  how  the  BASIC  Stamp 
works. 

The  following  sources  will  offer  you  a 
free  catalog  upon  your  request: 

Parallax  Inc.,  (916)  624-8333 
Digikey  Corporation,  (800)  DIGIKEY 
JDR  Microdevices,  (408)  494-1400 
BG  Micro,  (800)  276-2206 
Scott  Edwards  Electronics,  (602)  459- 
4802 
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Dah: 

sound  1,  (Tone,  Dahjength) 

sound  lt(Quiet,dit_length) 

goto  Reenter 

Char_sp: 

sound  1,  (Quiet,  Dahjength) 

return 

Word_sp: 

sound  1 ,  (Quiet,  Wrdjength) 

return 


X1 


C1,C2 


R1 


R4 


R2 


Parts  List 

3,579545  MHz 
crystal,  17pFload 
capacitance 

,01^F  50V  ceramic 
capacitors  (2) 

1M1/4W  resistor 

100k  1/4W  resistor 

4.7k  1/4W  resistor 


R3t  R5,     1k  V4W  resistors  (3) 
R7 


R6 


Q1 


D1 


10k  1/4W  resistor 


PN2222 


Red  LED  indicator 


Miscellaneous 

20"  lengths  of  RG-1 74  or 
miniature  audio  coaxial  cable  (2) 

Mini  phone  plug  "receiver  audio 
(earphone)  output" 


Submini  phone  plug 
"transmitter  audio  (mike)  input 


■■ 


3-pin  header  plug  and  socket 

part  of  929974-01  -36-ND  and 

PZC36SAAN  from  Digikey 

18-pin  IC  socket 

Digikey  #STAMP-ND  kit 

(includes  one  Basic  Stamp);  use 

with  your  own  PC  to  program 

your  own  functions:  also 
available  from  Parallax  (includes 
blank  EEPROM  socketed  8-pin 

dip) 
SSI202P  DTMF  decoder 


Note:  If  you  do  nol  wish  to  purchase  the  De- 
velopment Kit  to  program  the  BASIC  Stamp 
a  programmed  EEPROM  for  the  discrete 
component  version  is  available  from  the  au- 
thor, as  the  address  above,  for  $10  postpaid 
(US  delivery).  Some  hani-to-find  parts  such 
as  the  SSI202P  and  completed  units  may  be 
available;  contact  the  author  for  price  and 
availability. 


Handheld  Repeater  Controller 


Spectru  m  E  lectronk:  P  rociucte 
introduces  the  world's  First 
handheld  repeater  controller. 
No  larger  than  most  hand- 
held radios,  ihe HRC-10  con- 
verts a  single  or  dual-band 
radio  into  a  Ui\\  featured  sim- 
plex or  duplex  repealer  sys- 
tem. Key  teatufesoUheHRC- 


1 0  include  voice  IDer.  DTMF 
Control  and  programming, 
hang  and  time-out  timers. 
Digital  Voice  Operated 
Squelch  (DVOS™},  telemetry 
tones,  and  private  voice  mail 

sioi    $299  mm. 

hFllp^/www.spvCtrun>~usa  torn 
800-566-2700    t*i  -10Q-335-S4&1 
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(208)   852-0830 


YAESU  Fr-LOOOD 

Under  $4225 

3^mU*f  mviaq*  art  A£fl.  JCOM,  Aatron,  truiheran.  Allnco,  Etc    All  LT.O. 
MFJ  Si  SB  UNDER  $55.00 

Over  9030  HAM  Items  In  Stock,  All  Prices  Cash  FOB  Preston 

ROSS  DISTRIBUTING  COMPANY 


RI>C 


= 


http:  'www.  urn  tea  j  an .  c  om  -  ross  d-i  si 
7ft  S.  State  Street  Preston.  Id,  83263 


Hour*  1  up    Frl   9<&  ■  9'?  ttOi^diyt.    ClOtM!  SitutHiy  *iwl  Sunday 


CIRCLE  254  ON  READER  SERVICE  CARD 


5^ 


i  jc  «aj  has  r\  tmt  4~OL^ce  pee* er  ^  zkJ 
dm  nm  ****  and  «*•  oWtonng  Uk 

1^*t>  Of  £ut*rt  «OA  Ha  nHAf»OdJ|luT  t«W*Hn5 


Pi&% 


a 


Canyft»-JiiHai1'aukrerTi*«g*ra*fc  HanQ«i*i*i 

iBftd  Mb  dttpfwr**  rart^t.  boosts  ncvpfttin  *rm  MB***** 

Pteo-J  <am*&  ready  Iw  woa  *rti  7T  44Ui*d  coaau*  fr«an*  and  getd 

jmBNC  TyffCM •igUp-mlgB  SWH  «nJW  tl  1   Harttf-ermad  in  »w 

USA 

hibti  Modets       Antennas  West 

Boa  UXM2-G  2  Meter*  Qfdqr  Hotline 

Pro™.  UT  iiOWH 

€  i16M  Du>m  &md  4<ti  Sfi 


801-373-8425 
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QUICK,  AND  SIMPLE!!  ! 


Flash  cards 
underlined 


novice 

TECHNICIAN 
GENERAL 
ADVANCED 
E  X  T  ft  A 

1 


3  or  mora 


NOVJCE  thru   EX1HA  iheory.  Key-arofds 
COMPACT  -  EASY    Over  9000  vets  used, 
til  J)S  A  cvd  lai  each  question! 

f  tOffS 
MM 
$lfl  96 

siA.ae 

'•CM 

S6  00 


J- 


Cati  Todmy!    [SS 
l^&OO-OKK-HAMS   :.* 


«=»-  v. 


VIS   STUDY  GUIDES 
P.O.  BOX     17377 
HATTpESBURO.  MS  334  04 


CIRCLE  104  ON  READER  SERVICE  CARD 


HOT  twmmthi  snra. 

|Qtt$  WTM  UMJLHS 
CiaavuTE  BWLLOVB1  QF 
iMBTAaTTB)  MKAL5' 

feed- rmu  ctfAcmns.  too 


BF  Shielded 
Steel  Boxes 


H3D£L   ttiDiNi 


A'        B- 


IS  I 
SB? 

$e-3 


?  1  »  '  H  ft,  1  t      4.56 


33i.l6r1l>      i?a 


:'■: 
7  5l> 


IMJUl}      S.3     H2S 


$3^1     tJrISilJ    ll.M     ELSO 


SM     13  •  .  "  i't      9  75     Ha 


**»  2  if  1 11     '200     1*-S 


»-7 


3^"» 


375     U2s 


JJji7»  S      C5C- 


1C5& 


SS-I9  !*■£-!  £J     t» 


58-11 


i«   its   tis 


FS&TWU  CAaAOTOfli" 


FTS-1 


FTSJ-l 


36C      ITS 


ORDER    TODAY*  <X»  OO  MINIMUM  OHDEH) 


ORDERS  JWfl-634  34$ ?  s  FAX  600-551-274© 
OFFICE  702- 565- 340Oa  FAX  702-565-4S2S 

SESCOW   INC,  SlCO  WARD  UH  .  hCMDERSON,  NV  S90I5 

=ESCQW.  INC  IS  not  nwanMtf*  »■  4 'urtvHrlint  CiiJi^-aehi^  anp>n 

wid  pffcas-  artd  ^QiCltlf.Kitm ^i*  t-ih*1  ^  charga  unffpU  ftaU6* 

CIRCLE  167  ON  READER  SERVICE  CARD 
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Number  3$  on  your  Feedback  card 


A  30m  Through  80m  Loop 


Great  indoor  antenna  for  QRP. 


JayJefferyWVSR 

3819  Parkdale  Road 

Cleveland  Heights  OH  44121 


he  reasons  for  designing  a  rela- 
tively small  antenna  for  80 
meters  are  usually  to  geL  around 
antenna  restrictions  or  lo  solve  ihe 
problem  of  lack  of  space.  There  is  an- 
other good  reason,  however,  and  [hal  is 
convenience. 

Consider  an  antenna  thai  ills  easily  into 
a  room  of  a  house,  is  easy  to  build  and  re- 
pair even  during  the  worst  weather,  and  is 
simple  to  tune.  Isn't  that  convenience?  The 
difllculL  thing  is  coming  up  with  one  that's 
small  but  capable,  even  at  QRP  levels  of 
power  (5  watts  or  less). 

The  design 

Having  had  good  QRP  results  on  40 
meters  with  a  small,  single-turn  loop 
based  on  standard  designs,  I  decided  to 
try  to  scale  il  up  to  80  meters.  Using  pro- 
portions. 1  estimated  the  size  needed  and 
laid  il  out  on  the  dining  room  door  using 
ordinary  zipeord  and  a  250  pF  variable,  I 
was  lucky  and  was  able  to  tune  up  on  80 
meters  the  first  try.  By  pruning  it,  I 
was  able  to  use  the  full  extent  of  the 


62.5" 


* 


66.5" 


rNPUTLOOP 


o 


CAPACITOR 


MAIN 
LOOP 


n 


K 


^ 


"C 


% 


Fig.  i.  The  80  meter  loop  antenna,  showing 
the  construction  details. 
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capacitor  I  found  that  I  could  tune  the 
30  and  40  meter  bands,  as  well  as  the  80. 
1  also  found  that  the  loop,  though  techni- 
cally a  small  loop,  was  not  exactly  tiny. 
It  was  approximately  64  inches  square. 

Since  ihe  antenna  was  to  stand  upright 
to  save  space,  1  made  it  66.5  inches  high 
and  62.5  inches  wide.  This  favors  the 
vertical  wires ,  which  do  most  of  the  ra- 
dialing,  Two  advantages  of  having  the 
loop  upright  are  that  it  is  less  sensitive  to 
being  near  ground  level  than  a  horizon- 
tal loop,  and  it  has  some  gain  along  the 
plane  of  the  loop.  Also,  interference  can 
be  reduced  because  of  the  sharp  tuning 

"This  antenna  fits  easily 

inside  a  house,  is  easy  to  build 

and  repair  even  during 

the  worst  weather,  and  is 

simple  to  tune. 


yy 


characteristics  of  a  small  loop  and  by 
means  of  the  null  associated  with  this 
type  of  antenna. 

Since  mv  house  is  constructed  of 
wood,  the  antenna  works  well  in  almost 
any  location;  some  homes  or  buildings 
have  a  lot  of  metal  in  their  construction 
that  could  shield  the  antenna  and  cause  it 
to  work  poorly.  Even  so,  there  may  be  a 
spot  that  will  work,  such  as  a  porch  or  an 
attic  space  above  the  metal. 

One  drawback  of  an  antenna  in  the 
home  is  the  danger  of  an  RJF  burn.  Insu- 
lation of  the  exposed  parts  of  the  antenna 
can  help  prevent  this,  but  an  indoor  an- 
tenna must  be  treated  wjith  respect  when 
it  is  being  used  to  transmit. 

Construction 

Insulated  house  wire  (#12  stranded) 
was  used  to  form  the  loop.  However,  a 
wire  loop  requires  a  frame  to  hold  it,  I 


built  a  simple  frame  of  furring  strips  de- 
signed lo  put  as  little  wood  between  the 
radiating  wires  as  possible.  The  frame 
holds  the  loop,  the  variable  capacitor 
1  24()  pF).  and  the  coupling  loop  firmly  in 
place,  yet  it  is  lightweight  and  easy  to 
reposition.  See  Fig,  L 

The  sides  of  the  loop  are  separate 
pieces  of  wire,  supported  and  connected 
with  plastic  terminal  blocks  (Radio 
Shack™  #274-678).  Since  holts  and 
screws  hold  the  frame  together  and  the 
wire  sides  are  held  by  the  terminal  block 
screws,  il  is  easy  to  disassemble  the 
whole  antenna  to  move  it.  The  capacitor 
is  mounted  on  a  Plexiglas™  plate 
screwed  to  the  central  support.  (A  plastic 
enclosure  would  be  safer,  but  the  pi  ale 
was  quicker.)  The  actual  construction 
took  about  two  hours. 

Looking  at  the  circuit  design  in  Fig. 
2,  you  can  see  the  small  loop  that 
couples  the  coax  to  the  main  loop.  The 
coupling  loop  is  made  of  solid  insu- 
lated #12  wire.  This  makes  it  more 
rigid  for  easy  shaping  and  positioning. 
The  top  of  this  loop  is  held  by  part  of  a 
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Fig.  2«    loop  antenna  circuit  design  and 
dimensions. 


terminal  block.  The  bottom  is  taped  to 
the  main  loop  itself,  The  small  loop  is 
27  inches  by  3,5  inches. 

Operation 

The  antenna  must  be  tuned  to  the  fre- 
quency to  be  used,  by  connecting  the  an- 
tenna to  a  transceiver  set  for  the  desired 
frequency.  Tbrn  the  knob  on  the  capaci- 
tor until  resonance  is  reached.  At  this 
point  the  background  noise  or  signals 
will  be  heard,  and  they  will  be  at  a  maxi- 
mum. If  the  frequency  is  clear  of  traffic 
you  can  transmit  briefly  at  low  power  to 
peak  the  output,  using  a  field-strength 
metet  Marking  resonance  points  on  the 
plate  that  holds  the  capacitor  makes 
retuning  very  quick  and  simple. 

By  inserting  a  luner  and  an  SWR 
meter  in  the  circuit,  the  impedance  seen 
by  the  transmitter  can  be  improved  and  a 
wider  range  of  frequencies  can  be  used 
without  reaming  the  antenna.  Only  the 
tuner  needs  to  be  touched  up  if  the 
changes  in  frequency  are  not  drastic.  Re- 
cording tuner  settings  for  future  use  will 
allow  you  to  leave  the  tuner  in  the 
circuit,  set  it,  and  then  resonate  the  loop. 

Using  an  antenna  analyzer,  the  reso- 
nance can  be  found  more  quickly  and 
accurately  without  having  to  transmit. 

The  antenna  sends  out  maximum  sig- 
nals along  the  plane  of  the  loop.  At  the 
same  time  there  is  a  pronounced  null  per- 
pendicular to  the  plane  at  its  center.  These 
properties  can  be  employed  to  enhance  re- 
ceived and  transmitted  signals.  Also,  aim- 
ing the  null  at  a  noise  source  can  cut  down 
or  eliminate  that  noise,  I  keep  the  antenna 
fiat  against  a  wall  in  an  upstairs  bedroom. 
By  moving  the  left  side  or  the  right  side 
out,  I  can  easily  change  direction. 

Since  this  antenna  was  intended  for 
QRP  use,  or  as  much  as  1 0  or  1 5  watts,  the 
capacitor  from  an  old  300-watt  tuner 
served  the  purpose.  Al  greater  power  levels 
a  capacitor  with  a  higher  breakdown  volt- 
age should  be  used.  Also,  much  more  care 
should  be  given  to  safety  considerations. 

Comments 

It's  a  pleasure  to  operate  CW  or  SSB 
QRP  on  80  meters  using  a  relatively 
small  antenna  while  still  getting  very 
good  results  (not  getting  TVI  complaints 
is  also  pleasant,  even  when  the  TV  is  in 
the  next  room).  The  antenna  works  as 
well  on  30  and  40  meters  as  it  does  on 
80.  Give  it  a  try, 
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HF  Amplifiers 
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Desoldering 


Damage  control  for  the  PC  hoard. 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 


A  lot  of  paper  has  been  run 
through  the  world's  priming 
presses  describing  how  to  solder 
electronic  components  onto  a  circuit 
board.  Now,  Trn  going  to  tell  you  how  to 
unsolder  those  same  components. 

The  process  of  removing  solder  from 
a  PC  board  can  be  as  basic  as  reheating  a 
connection  or  as  advanced  as  using  sur- 
face-mount hot  air  desoldering  equip- 
ment. Surface-mount  parts  are  not  that 
hard  lo  replace,  but  most  of  us  don't  t 
have  access  to  the  replacements  needed. 
For  now,  let's  just  keep  to  through-hole 
construction.  That's  what  most  of  us 
come  up  against  when  working  on  a 
home-brew  project  or  a  kit. 

Thrmi^h-hole  desoldering 

As  the  name  implies,  through-hole 
desoldering  involves  removing  solder 
from  a  hole  on  a  PC  board.  There  are 
several  methods  used  today,  and  I've 
added  a  few  hints  and  described  some 
kinks  I've  discovered  along  the  way. 

You're  building  a  kit  and  you  have  no- 
ticed a  solder  bridge  between  two  adja- 
cent pads.  The  kit  uses  a  single-sided  PC 
board, 

Now,  I  get  madder  than  Jim  Bowie 
with  a  dull  knife  over  solder  bridges  on  a 
circuit  board!  It  only  takes  a  whisker  of 
solder  to  stop  a  circuit  dead  in  its  tracks. 
They're  so  easy  to  make  and  so  hard  to 
spot!  But  once  you  have  found  the  solder 
bridge,  it's  usually  easy  to  get  rid  of. 

To  remove  this  kind  of  solder  connec- 
tion, you  can  try  a  few  tricks.  First,  wipe 
off  all  the  solder  on  the  soldering  iron's 
tip.  The  lip  should  be  hot,  clean  and  dry. 
Now,  apply  heat  to  one  side  of  the  solder 
bridge.  In  most  cases,  heating  up  the  pad 
will  cause  the  solder  to  w  ick  up  the  lip  of 
the  soldering  iron,  removing  the  solder 
bridge. 
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If  that  doesn't  work,  clean  the  solder- 
ing iron  tip  again  and  apply  heat  to  the 
middle  of  the  bridge.  Again,  the  solder 
should  wick  up  the  tip,  eliminating  the 
solder  bridge. 

Here's  another  variation  you  can  try: 
Turn  the  PC  board  over,  so  gravity  helps 
the  molten  solder  move  towards  the  sol- 
dering iron's  tip.  Using  these  methods, 
you  can  remove  a  solder  bridge  between 
IC  pins  and  adjacent  solder  pads  without 
much  fuss.  However,  there  are  limes 
when  you  need  a  bit  more  help. 


My  SBY  method 
really  works. w 


Desoldering  braid 

Several  different  manufacturers  make 
desoldering  wicks.  I  use  a  product  called 
"solder  wick/'  I  also  have  had  good  luck 
with  Chem-WikrM  brand.  Basically,  a 
desoldering  wick  is  a  web  of  fine  copper 
wires  braided  together  and  soaked  in  a 
chemical  flux.  As  a  matter  of  fact,  you 
can  use  the  braid  from  a  piece  of  junk 
coax  and  some  soldering  ll ux  to  make  a 
hunk  of  emergency  solder  wick.  To  re- 
move solder  from  a  PC  board,  you  apply 
heal  to  melt  the  solder  and  the  braid 
wicks  the  molten  solder  up. 

The  first  step  is  to  determine  the 
proper  size  of  the  wick  braid.  The  stuff 
comes  in  various  widths.  Desoldering 
wick  is  not  a  one-size- fits-all  product. 
The  thinnest  material  is  great  for  remov- 
ing solder  between  IC  pins.  The  larger 
width  is  used  for  larger  and  more  heat- 
resistant  joints.  You  can  purchase 
desoldering  wick  in  .030"  through  .190" 
widths. 

The  idea  is  to  heat  up  the  w  ick  and  the 
solder  joint  at  the  same  time.  If  you  use  a 


wick  that  is  too  large,  you  risk  damage 
to  the  PC  board.  Plus,  if  you've  in- 
serted a  part  backwards  and  plan  to  use 
the  part  again,  too  much  heat  can  dam- 
age it.  Also,  too  wide  a  wick  will  suck 
up  the  heal  from  the  iron,  making  it 
more  difficult  to  remove  the  part.  I  use 
.062"-wide  desoldering  wick  for  most 
IC  pins  and  quarter- wall  resistors. 

Let's  say  you  want  to  remove  an  IC 
chip  from  your  circuit  hoard  using 
desoldering  wick.  Select  the  proper 
size  wick  for  the  job.  If  you  can,  re- 
place the  soldering  iron  lip  with  one 
lhat  is  wider  than  it  is  pointy.  You  want 
to  get  heal  to  the  joint  in  the  shortest 
time  possible.  A  needle-iypc  iron  tip  is 
fine  for  soldering  the  part  in,  but  you 
need  something  blunt  to  remove  it  Be 
sure  the  tip  of  the  soldering  iron  is 
clean  and  dry.  You  may  want  to  "tin*' 
the  tip  by  melting  solder  onto  the  tip 
and  then  wiping  off  the  molten  solder. 
!  \cess  solder  on  the  tip  will  just  get 
sucked  into  the  soldering  wick,  leaving 
the  solder  on  the  PC  hoard  untouched! 

Now,  put  a  clean  piece  of  desolder- 
ing wick  on  lop  of  the  joint.  Apply 
heat  to  the  joint  and  in  a  second  or  two 
the  soider  will  melt  and  be  sucked  up 
into  the  desoldering  braid.  You  may 
have  to  repeat  this  procedure  if  the 
joint  had  an  excess  amount  of  solder 

The  secret  to  using  desoldering  wick 
is  getting  the  joint  hoi  :is  quickly  as 
possible.  In  most  cases  a  15  watt  sol* 
dering  iron  will  not  have  enough 
"oornphr  lo  heat  up  the  joint,  the  sol- 
der, and  the  wick,  As  a  rule  of  thumb, 
if  it  Lakes  longer  than  three  seconds  to 
desoldcr  a  joint*  then  the  iron  is  too 
small  or  the  joint  is  too  large.  I  keep  a 
soldering  iron  at  my  side  just  for 
desoldering — a  45  watt  iron  with  a 
large  flat  lip. 


Tools,  tips  and  suckers 

AH  the  examples  I  vc  given  so  tar  deal 
with  single-sided  PC  hoards.  Double- 
sided  PC  boards  vvilh  plated  through 
holes  require  an  entirely  different 
approach. 

As  the  name  implies,  plated  through 
holes  have  a  layer  of  copper  deposited 
in  each  hole  on  the  PC  board  This 
plating  is  about  ,003  inch  thick  and 
connects  the  top  half  of  the  PC  hoard 
lo  the  bottom  half,  lor  most  of  us, 
that's  all  well  ever  sec.  However,  it  is 
possible  to  have  up  to  16  different  lay- 
ers connected  to  each  other  by  plated 
through  holes.  But  for  right  nowT  let's 
just  worry  about  double-sided  boards 
with  plated  through  holes. 

Unless  you're  really  into  pain,  using 
desoldering  wick  on  a  double-sided 
PC  board  with  plated  through  holes 
can  be  a  real  pooper!  The  wick  will  get 
the  solder  from  the  lop  side.  Flip  the 
board  over  and  you  can  get  the  solder 
off  the  bottom  side.  However,  you'll 
still  have  solder  hiding  inside  the  hole, 
clinging  to  the  copper  plating. 

All  right,  here's  how  to  gel  a  part  out 
of  the  PC  board  without  spending  a 
bundle  on  vacuum-desoldering  equip- 
ment. Well,  actually,  there  are  two  ways. 
The  first  is  my  personal  favorite:  the 
slash/burn/yank  or  SBY  method. 

Resistors  are  the  easiest  to  remove 
using  my  SBY  method.  Since  resistors 
are  cheap,  it  doesn't  pay  to  save  them. 
So  grab  your  side-cutters  and  clip  one 
lead  of  the  resistor  as  close  to  the 
resistor's  body  as  possible  (you  can 
also  just  cut  the  resistor  in  half*.  With 
needlenose  pliers,  hold  the  resistor's 
lead  and  apply  heat  to  the  lead  from 
the  top  side  of  the  PC  board.  When  the 
solder  melts,  yank  the  lead  out  of  the 
hole. 

Now  that  the  leads  are  out  of  the 
board,  you  need  to  remove  the  solder 
from  the  holes,  This  is  the  second  part 
of  my  SBY  method, 

YouMI  need  a  stainless  steel  needle, 
A  needle,  not  a  pin.  You'll  need  some- 
thing small  to  hold  the  needle,  and  the 
best  tool  to  use  is?  Needlenose  pliers, 
of  course!  From  the  top  side  of  the  PC 
board,  place  the  tip  of  the  needle  on 
top  of  the  hole.  Heat  the  needle  with 
your  high- wattage  iron.  As  the  solder 
begins  to  melt,  push  the  needle 
through  the  hole.  Remove  the  needle. 


Since  the  needle  is  made  out  of  stain- 
less steel,  the  solder  will  not  stick  to  it. 
This  opens  up  the  hole,  allowing  you 
to  install  the  replacement  part. 

As  simple  as  my  SBY  method 
sounds,  it  really  works.  But  what  about 
those  parts  whose  leads  you  can't  get 
to?  Crush  "em!  For  disk  capacitors,  cut 
them  in  half.  Use  a  small  screwdriver 
to  pry  off  the  tops  of  electrolytic  ca- 
pacitors, leaving  only  their  leads.  Use 
slip- joint  pliers  to  crush  the  bodies  of 
tantalum  capacitors. 

For  ICs  you'll  need  a  small  sharp 
side-cutter.  At  the  body  of  the  IC  cUp 
off  its  leads.  Now  you  can  remove  the 
pins  one  at  a  time.  Clean  out  the  holes 
and  install  the  new  IC. 

It  doesn't  take  Mr.  Wizard  to  tell  you 
that  the  parts  you  remove  are  history 
when  using  my  SBY  desoldering 
method.   However,  there  is  a  certain 

"Neglecting  this  simple 
cleaning  step  will  destroy 


most  irons, 


?y 


amount  of  vengeful  pleasure  in  crush- 
ing the  dog  snot  out  of  a  part  that  took 
three  hours  to  find! 

You  always  want  to  apply  enough 
heat  to  the  joint  to  have  the  solder  flow 
freely  inside  the  hole.  If  you  don't, 
you  may  pull  the  copper  plating  out  of 
the  holes.  You  can  easily  tell  by  look- 
ing at  the  leads  of  the  part  you  just  re- 
moved: If  you  see  a  copper  ring 
around  the  leads,  you've  pulled  the 
plating  out  of  the  hole.  With  the  plat- 
ing no  longer  inside  the  hole,  you  must 
solder  the  top  and  bottom  foils  to  the 
componeni  lead  of  the  replacement  part. 
And  sometimes  you  can't  get  to  both 
sides  of  the  board,  so  be  sure  to  use 
enough  heal  to  get  the  solder  molten  be- 
fore you  start  yanking  out  the  leads. 

Super  suckers 

Using  the  needle  works  for  small 
jobs,  but  it's  time-consuming.  There 
are  other  methods  i>!  getting  the  solder 
out  of  a  hole. 

The  cheapest  is  a  desoldering  bulb. 
You  squee/e  the  bulb,  heat  up  the  joint 
and  place  the  tip  of  the  desoldering 
bulb  on  the  hole.  When  the  solder  is 
molten,  you  release  the  bulb.  In  theory; 
the  molten  solder  is  sucked  up  into  the 


bulb.  In  real  life.  1  find,  it  works  better 
if  I  blow  the  solder  out  of  the  hole 
from  the  top  side. 

Spring- loaded  solder  suckers  work 
just  like  the  bulb,  but  are  spring- 
loaded  to  supply  a  faster  and  more 
powerful  sucking  action.  Alas,  these 
things  work  even  worse  for  mc  than 
the  desoldering  bulb!  \m  sure  there 
arc  many  hams  using  these  things  with 
great  success,  hut  I'm  not  one  of  them. 

Super  super  suckers! 

If  you  have  the  money,  the  best  bet  is 
to  get  a  vacuum  desoldering  station. 
Usually  they  come  with  interchange- 
able tips  and  heater  elements.  Always 
be  sure  to  check  out  replacement  tips 
if  the  price  of  the  iron  seems 
unreasonably  cheap. 

I  purchased  a  unit  with  a  built-in  pump.  I 
chose  a  Weller  model.  Other  companies, 
such  as  Pace  and  OK  Industries,  also  make 
desoldering  equipment. 

Because  the  desoldering  irons  have 
higher  wattage  heating  elements  and  an 
instant  vacuum  they  are  able  to  suck  the 
solder  out  of  a  hole  in  a  few  seconds.  It's 
best  to  allow  the  iron  to  heat  up  the  joint 
until  the  solder  becomes  molten.  Then 
hit  the  vacuum.  In  an  instant,  the  hole  is 
clear  Sometimes  it  helps  to  wiggle  the 
lead  with  the  iron's  tip  to  make  sure  the 
lead  is  clear  from  the  sides  of  the  hole. 
They  are  worth  the  money  if  you  need  to 
repair  double-sided  PC  boards  on  a  daily 
basis. 

Because  of  the  flux  and  old  solder. 
desoldering  equipment  can  be  a  main- 
tenance problem.  Be  sure  you  always 
have  gaskets*  seals  and  other  necessary 
replacement  parts  on  hand. 

Unlike  that  old  soldering  iron, 
desoldering  irons  need  to  be  cleaned 
each  and  every  time  they  are  used.  Ne- 
glecting this  simple  cleaning  step  will 
destroy  most  irons.  In  some  eases,  if 
you  use  the  desoldering  iron  for  hours 
on  end  each  day,  you  may  need  to  run 
some  thinner  through  the  vacuum 
pump  to  prevent  the  pump  from  seiz- 
ing up.  Just  don't  do  it  with  the  heating 
element  on! 

The  best  way  to  prevent  damage  to  a 
PC  board  and  to  find  the  screw  ups  is  to 
put  the  right  part  in  the  right  location 
the  first  time.  But  then  you  would  miss 
all  the  fun  of  troubleshooting  your 
own  scar! 
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Peaceful  Coexistence 

Russian  manufacturer  Svetlana 

announces  the  new  4CX400A  high 

performance  tetrode  designed  for 

linear  service.  Svetlana's  inno- 

v  a  t  i  v  e 

electron 
focusing 
and  trap- 
ping con- 
figuration 
reduces  anode  secondary 
electron  emission,  achieving  in- 
creased conversion  efficiency, 
with  low  intermodulation  distor* 
tion,  A  single  4CX400A  will  pro- 
duce 600  watts  PEP  at  only  2500 
volts  DC,  and  three  in  parallel  will 
conservatively  produce  the  legal 
limit  of  1500  watts  PEP  and 
key  down  CW  with  bullet-proof 
reliability. 

The  inexpensive  but  rugged 
Svetlana  SK2A  ceramic  socket  is 
available  for  use  with  the 
4CX400A  tetrode,  and  together 
they  will  withstand  severe  shock 
and  vibration.  Contact  Svetlana 
for  technical  information  and  a  Mst 
of  other  Svetlana  products  for 
amateur  radio  applications. 
Svetlana  Electron  Devices.  Inc.. 
3000  Alpine  Road,  Portota  \/altey 
CA  94028.  Phone  (800)  578- 
3852/(415)  233-0429;  FAX:  (415) 
233-0349. 
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AMATETUR    GENERAL    CLASS 

RADIO     QPEFIATOH     UCENSE 
CERTIFICATE 


License  Certificate 

The  classic  FCC  Amateur  Ra- 
dio License  certificate  is  back! 
Originally  issued  only  to  Ama- 
4eur  Extra  Class  licensees  until 
government  cutbacks  in  the 
1980s,  FCC-approved  certifi- 
cates are  now  available  for  ev- 
ery amateur  class.  These 
license  certificates  have  been 
meticulously  recreated  and  are 
printed  on  the  same  high-qual- 
ity paper  as  the  originals.  They 
are  $14.95,  Contact  License 
Certification  Service  al  800-79- 
CERTS  (792-3787)  or  on  the 

web  at:  http^/www,quiknet.com/ 
certs. 


Listen  In  on  the  World 

Hamtronics.  Inc.  has  just  an- 
nounced a  new  low-cost  dedicated 
receiver  for  listening  to  the  10.000 
MHz  WWV  broadcasts.  Don!  let  its 
small  size  foot  you— the  model 
RWWV  is  a  very  sensitive  and  se- 
lective AM  superhet  receiver  PCB 
module,  crystal-controlled  on  10 
MHz.  Easy  to  build  and  align,  it's  a 
fun  project,  even  for  beginners. 

The  RWWV  operates  either  on 
a  9-12  VDC  power  supply  or  a  9V 
battery.  It  has  a  5012  input  so  you 
can  connect  it  to  any  type  of  HF 
antenna,  and  it's  so  sensitive  you 
can  get  good  reception  with  just  a 
small  length  of  wire  or  an  indoor 
whip  antenna.  And  the  complete  kit 
is  only  $89!  You  can  also  get  a  kit  to 
build  just  the  PC  board  module  for 
$59,  or  buy  the  unit  factory- 
assembled  in  a  cabinet  with 
speaker  and  AC  power  supply  for 

a  very  reasonable  $129, 

For  details,  write  to  Hamtronics, 
Inc.,  65-D  Moul  Rd.,  Hilton  NY 
14468-9535,  or  call  (716)  392- 
9430;  FAX  (71 6)  392-9420.  Be  sure 
to  tell  them  where  you  found  out 
about  the  RWWV,  and  while  you're 
at  it,  ask  for  a  complete  catalog. 
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When  You  Have  To  Wire 

We  hams,  being  experts  with 
electricity,  can  get  drafted  to  deal 
with  electrical  wiring.  If  (or  when) 
you  doT  youYe  going  to  need  to 
know  something  about  wiring 
regulations.  For  $29.95  you  can 
invest  in  Brian  Scaddan's  16th 
Edition  IFF  Wiring  Regulations. 
from  BH  Newness,  96  pages  of 
everything  and  a  half  you  need 
to  know  when  dealing  with  the 
120-vott  monster, 


New  from  the  Cubex  Hi 

Cubex's  new  sideband  an- 
tenna, the  -Queenbee/  is  a  6 
meter  4-element  pretuned  quad 
antenna,  all  Fiberglas11*  con- 
struction with  a  heavy-duty  alu- 
minum masMo-boom  coupler. 
The  Gueenbee  is  fed  directly  with 
52  ohm  coax  and  features 
Cubexs  exclusive  tuning  block, 
which  allows  the  antenna  reso- 
nance point  to  be  adjusted 
slightly  without  completely 
changing  the  wire  elements. 
Plus,  the  ~Queenbee"  comes  with 
the  driven  element  premarked  for 
a  resonant  frequency  of  50+2 
MHz,  giving  the  antenna  a  band- 
width of  slightly  less  than  1  MHz 
at  an  SWR  of  less  than  1 .7  to  1 . 


EDX-2  Automatic 
Antenna  Tuner 


Alinco  Electronics*  new 
EDX-2  is  designed  to  provide  a 
quick  match  between  antenna 
and  transceiver,  with  the 
ability  to  match  a  length  of  an- 
tenna from  eight  to  60  feet,  on 
bands  from  1 0  to  160  meters  (a 
minimum  antenna  length  of  40 
feet  is  required  for  160  meter 
operation). 

The  EDX-2  uses  computer 
logic  to  operate  a  network  of  ca- 
pacitors and  inductors  to  find 
the  combination  presenting  the 
lowest  possible  SWR  to  the 
radio.  Mobile  users  have  added 
flexibility  in  using  an  eight- 
foot  whip  when  in  motion,  or 
adding  a  length  of  wire  to  the 
stationary  whip  to  improve  HF 
operating  performance. 

The  EDX-2  comes  equipped 
with  a  control  cable  interface 
designed  to  plug  directly  into 
the  Alinco  DX-70  HF  radio,  but 
the  unit  can  be  adapted  for  use 
with  other  manufacturers'  ra- 
dios. It  is  enclosed  in  a 
weather-resistant  case,  suit- 
able for  use  in  mobile,  base  and 
marine  operations,  and  can 
be  operated  in  a  horizontal  or 
vertical  position, 

The  suggested  list  price  is 
S344T  but  check  with  your 
dealer  because  you  may  be 
able  to  pick  up  this  briefcase- 
sized  unit  for  less. 

For  more  information,  con- 
tact your  dealer  or  Alinco  Elec- 
tronics, Inc.,  438  Amapola  Ave+, 
Ste,  #1 30.  Torrance  GA  90501 . 
Phone  (310)  618-8616;  FAX 
(310)618-8758. 


The  Queenbee  is  easily  as- 
sembled and  adjusted,  but  the 
best  feature  is  the  price:  only 
SI  59.95  plus  s&h.  For  more  in- 
formation, contact  Cubex,  2761 
Saturn  St..  Unit  E,  Brea  CA 
92821.  Telephone  (714)  577* 
9009);  FAX  (714)577-9124. 


Two  Pocket 
Winners  from  SGC 

SGC.  "the  SSB  people;  an- 
nounce the  publication  of  two 
new  HF-SSB-oriented  books:  Go 
Mobile  at  500  Watts  and  DSP: 
Facts  and  Equipment 

Go  Mobile  has  chapters  on  the 
basic  layout  of  a  mobile  system, 
on  power  for  a  500-watt  mobile 
system,  antennas  and  grounds, 
noise  and  vibration,  and  on  instal- 
lation, with  instructions  based  on 
SGC's  own  technicians'  experi- 
ences in  four  specific  vehicles — 
but  their  tips  can  be  applied  to  any 
manufacturers  high  frequency 
gear. 

DSP  is  an  education  in  how 
sound  is  recorded  and  repro- 
duced, on  the  companson  of  ana* 
log  to  digital  filtering,  on  DSP  in 
high  frequency  communications, 
and  on  the  future  of  DSP. 

Both  books  are  available  (sug- 
gested retail  price  St 9.95  each) 
from  ham  dealers  and  from  SGC, 
Inc.  P.O.  Box  35326,  Bellevue 
WA 98009.  For  more  information, 
call  the  SGC  Marketing 
Department  at  (800)  259-7331 . 
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Atomic  Keyer  from  Embedded 

Research 

A  lot  of  BANG!  for  your  thirty  bucks. 


Marshall  G  Emm  AA0XIA/K5FN 

2460  S,  Moline  Way 

Aurora  CO  80014 

75230. 1 405  ©com  puserve.com 


As  we  used  10  say  In  the  Air  Force, 
close  doesn't  count,  except  in  three 
sports:  horseshoes,  eowpie  fights,  and 
nuclear  war.  For  us  old  Cold  Warriors, 
it's  a  huge  relief  that  nuclear  war  is  less 
likely  with  every  passing  month.  But  we 
must  still  he  vigilant — any  nuclear  deto- 
nation could  send  us  back  to  the  Stone 
Age  of  radio,  and  we  Morse  operators 
may  have  another  heyday.  I,  for  one,  will 
he  prepared,  because  I  have  an  Atomic 
Kcver  from  Embedded  Research,  The 
AK  comes  close  to  being  the  perfect 
keyer  for  field  and  emergency  operation, 
Not  the  Atomic  Keyer  is  not  nuclear- 
powered.  As  far  as  I  can  tell  it  isn't  even 
radioactive,  though  it  will  certainly  help 
you  to  be  "radio  active/'  The  AK-1  is  a 
$30  kit  which  lets  you  build  the  least  ex* 
pensive  memory  keyer  on  the  market, 


with  a  surprising  number  of  features  and 
specs,  all  the  result  of  clever  PIC  pro- 
gramming. The  catchy  name  comes 
from  the  secrecy  surrounding  its  devel- 
opment by  designers  Gary  Diana 
N2JCU  and  Brad  Mitchell  WB8YGG. 
They  began  working  on  the  project  early 
this  year,  and  QRP  guru.  Bob  Gobrick 
VOIDRB.  asked  them  what  they  were 
working  on:  l\..somc  kind  of  atomic 
keyer  or  something?*'  The  name  stuck. 


www.vivanet.com/-gmdsn  I  mention 
this  because  I  he  timing  is  amazing — 
from  concept  to  packaged  kits  in  about 
three  months — and  we're  going  to  sec  a 
lot  more  of  this  in  the  years  to  come! 

The  Atomic  Kever  features  two  static 
memories,  two  dynamic  memories  (total 
64  bytes >.  a  piezo  transducer  for  audio 
output,  switchable  send/practiee/iunc 
modes,  and  variable  speed  iambic  key- 
ing with  standard  1:3  weighting.  Current 


The  least  expensive  memory  keyer  on  the  market*  with  a 
surprising  number  of  features  and  specs." 


By  the  time  Dayton  rolled  around, 
the  project  was  finished.  A  prototype 
had  already  been  reviewed  electroni- 
cally on  the  QRPer's  Internet  lifeline, 
QRP-L*.  Brad  and  Gary  sold  most  of 
their  first  production  run  at  Dayton, 
and  a  bunch  since,  mostly  via  mail-or- 
der and  their  Web  home  page:  hup:// 
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Photo  A.  Can  you  tell  just  how  tiny  the  whole  kit  is? 


consumption  is  very  low — typically 
around  300|iA  when  idle  and  about 
1mA  key-down  when  operated  from  a 
pair  of  AA  batteries — giving  a  useful 
battery  life  of  about  six  months  under 
normal  operating  conditions.  Because 
the  power  requirements  are  so  modest, 
no  on/off  switch  is  required  (or  sup- 
plied), but  I  added  one  for  reasons 
which  will  be  discussed  later.  As  sup- 
plied by  Embedded  Research,  the  AK- 
I  kit  includes  everything  you  need 
except  for  a  power  source  (3-5V  sup- 
ply, e.g.  2  AA  or  AAA  cells),  battery 
holder,  and  an  enclosure. 

Construction 

You  might  be  a  bit  surprised  to  find 
the  kit  supplied  in  a  6-  rn  l)-inch  catalog 
envelope,  and  you'll  be  astounded  to 
find  that  the  board  and  all  the  parts  are  in 
a  tiny  brown  envelope.  Apart  from  the 
hoard  itself  and  the  five  push-button 
switches,  there  are  only  10  components, 
including  the  microprocessor  chip! 

All  of  the  components  except  for  the 
(supplied)  jacks  for  paddle  and  key-line 
are  mounted  on  the  circuit  board,  which 
measures  about  2  by  2  J5  inches. 
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Step-by-step  instructions  are  included, 
and  a  builder  with  modest  skills  will  have 
no  trouble  completing  the  project  in  less 
lhan  an  hour  The  PIC16LC58A  is  an  18- 
pin  CMOS  device,  so  you  want  to  be  care- 
ful with  its  installation  and  handling.  Ii  is 
socketed,  so  you  should  leave  insertion  un- 
lil  everything  else  is  done,  and  take  the 
usual  precautions  against  static  when  han- 
dling it.  Soldering  the  pins  on  the  IC 
socket  is  the  only  tricky  assembly  step. 
The  solder  pads  are  very  close  together,  so 
it  would  be  a  good  idea  to  solder  under 
some  sort  of  magnification  and  check  each 
connection  very  carefully. 

The  instructions  go  into  quite  a  bit  of 
detail  regarding  the  installation  of  the 
push-buttons.  Read  that  part  carefully, 
and  do  some  measuring  before  you  in- 
stall the  buttons  1  Theoretically,  the  but- 
tons can  be  soldered  directly  to  the 
component  side  of  the  board  for  mount- 
ing through  a  pane)  that  is  1/8-inch 
thick,  I  took  them  at  their  word  and 
found,  to  my  chagrin,  that  there  was  not 
adequate  clearance.  One  limiting  factor 
(which  was  probably  loo  obvious  to 
mention  in  the  instructions)  is  the  height 
of  other  components — make  sure  the  IC 
socket  is  mounted  flush  with  the  board, 
and  that  the  chip  itself  is  fully  inserted. 
The  switching  transistor,  QK  also  needs 
to  he  mounted  as  low  to  the  board  as 
possible.  The  manual  gives  you  instruc- 
tions for  three  optional  mounting  meth- 
ods— shimming  the  buttons,  mounting 
them  on  the  foil  side  of  the  board,  and 
remoting  them. 

I  installed  the  completed  keyer  in  a 
small  plastic  box  (RS270-222),  mount- 
ing the  board  and  the  jacks  on  the  lid 


of  the  box.  That  was  the  point  at  which 

I  found  that  the  buttons  didn't  protrude 
enough  for  operation.  Since  the  box  is 
plastic,  I  found  that  I  could  create  a 
single  elongated  hole  surrounding  all 
five  buttonsl  allowing  them  to  be  de- 
pressed. That  seemed  easier  lhan  re- 
moving the  buttons  from  the  board  and 
re-installing  them  on  the  foil  side  or 
shimming  them.  The  box  has  room  for 
an  A  A  battery  holder  (RS  2  70- 3  82)  and 
when  finished,  it's  just  a  little  blue  box 
with  two  tiny  jacks  and  five  buttons  on 
the  top.  You  may  want  to  use  a  metal 
box  to  suppress  RFI  generated  by  the 
microprocessor,  but  it  was  not  a  prob- 
lem in  my  test  environment. 

If  you  hale  batteries,  it  would  be  a 
simple  matter  to  add  a  power  jack  or 
pigtail  power  lead,  and,  of  course,  a 
5V  regulator  between  any  higher  volt- 
age supply  and  the  existing  +3-5 V  ter- 
minal on  the  board,  A  7805 
(RS276-1770)  will  do  just  fine. 

There  is  a  10k  resistor  network, 
which  is  a  component  I  hadn't  seen  be- 
fore. I  mention  it  because  the  little 
bugger  is  fragile.  Handle  with  care, 
because  a  replacement  won't  be  easy 
to  find  at  your  local  parts  store! 

Although  it  isn't  strictly  necessary,  I 
added  a  power  on/off  switch  in  the 
positive  line  from  the  battery  holder.  I 
did  this  because  it  is  occasionally  nec- 
essary to  clear  the  keyer's  memory, 
and  if  s  a  nuisance  to  open  the  box  and 
disconnect  the  battery.  Note  that  the 
dynamic  memory  in  the  AK-I  is  vola* 
tile;  that  is,  anything  you  have  stored 
will  vanish  when  power  is  discon- 
nected, I  don't  see  this  as  a  problem 
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Photo  B.  interior  view  of iht  Atomic  Keyer. 
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since  if  s  basically  a  CQ  memory  any- 
how— it  only  takes  a  couple  of  seconds 
to  re-record  your  call  sign  and  optional 
second  message. 

The  smoke  test 

The  kcycr  essentially  tests  itself!  As 
soon  as  you  connect  power  to  it,  you  will 
hear  "AK  1 "  sent  through  the  pie/o  audio 
output.  There's  not  much  that  can  go 
wrong,  and  if  you  hear  the  sign-on  charac- 
ters you  arc  probably  in  business.  If  not, 
take  another  look  at  component  placement 
and  examine  the  solder  joinis.  And  if  you 
still  have  trouble.  Embedded  Research  is 
only  an  E-mail  away. 

Operation 

Keying  is  clean  and  precise.  As  with 
all  keyers,  it  will  take  a  hit  of  practice  to 
get  used  to  the  AK  Ts  "personality**  or 
feel "  The  ability  to  put  the  keyer  into 
practice"  mode  is  great  when  you  are 
first  getting  used  to  it. 

The  five  buttons  have  the  following 
functions; 

1  send  CQ  CQ  CQ  DE  DM  I  DM  I 

DM!  K 

2  send  DM  1  DM2 

3  send  DM  1 

4  send  DM2 

5  Set  Speed:  dits  down,  dahs  up 
I&3  Input  DM1...  Press  3  to  finish 
3&5  Input  DM2...  Press  3  to  finish 
1  &4  TUNE  Key  output,  stop  by 

hitting  paddle  or  button  4 
2&4  Toggle  On  Air  /  Practice  modes 

DMn  represents  the  iwo  dynamic 
memories,  in  which  you  can  store  mes- 
sage text  and/or  your  callsign.  Where 

functions  are  shown  with  iwo  button 
numbers  separated  by  the  "&"  charac- 
ter, you  need  to  press  both  buttons  si- 
multaneously to  enable  the  function. 
An  undocumented  combination,  4&5, 
makes  the  keyer  report  its  software 
version  (vl.22  in  the  unit  reviewed). 

Memory  usage  is  a  bit  unusual  in 
that  the  AK  provides  two  dynamic 
message  memories  (you  can  load  char* 
actcrs  into  them)  and  two  sialic  memo- 
ries. The  first  static  memory  sends  a 
standard  3  x  3  CQ  call  and  when  you 
send  itt  the  AK  will  plug  in  your 
call  sign  from  the  first  dynamic 
memory.  The  second  static  message 
will  send  the  first  dynamic  message 


immediately  followed  by  the  second 
dynamic  message.  Personally,  I  think 
it  would  make  more  sense  to  go  with 
dynamic  message  memories  only,  be- 
cause I  often  use  something  other  than 
a  standard  3x3  QSO — I  usually  end  a 
CQ  with  ARorARK  rather  than  just 
K;  of  course,  once  in  a  great  while  I 
like  to  call  CQ  DX! 

The  speed  selling  is  also  a  hit  un- 
usual, and  not  adequately  described  in 
the  instructions.  Pressing  button  5  puts 
the  keyer  into  speed  setting  mode,  af- 
ter which  speed  is  increased  by  hold- 
ing in  the  dah  paddle,  or  decreased  by 
holding  in  the  dit  paddle.  You  hold  the 
paddle  in  until  the  keyer  reaches  the 
desired  speed,  then  release  it.  If  ihe 
rate  of  increase  or  decrease  is  too  slow 
for  you,  yoG  can  "bump"  it  along  by 
lapping  the  opposite  paddle  (without 
releasing  the  one  you  are  using  to 
change  the  setting).  It  seems  a  little 
odd  at  first,  but  you  easily  get  used  to 
it  and  of  course  it  obviates  the  need  for 
a  speed  control  pot, 

Conclusion 

The  Atomic  Keyer  is  an  excellent  little 
kit,  representing  very  good  value  for  the 
money.  It's  unlikely  to  replace  my 
CMOS-HI  for  day-to-day  use  in  my 
shack,  but  on  the  other  hand,  it  cost  less 
than  half  as  much  and  it  will  be  great  for 
field  and  mobile  work.  Gary  and  Brian 
are  very  amenable  to  suggestions,  and 
indications  are  that  the  AK-1  will  be  up- 
graded as  users  supply  useful  feedback. 
One  of  the  great  benefits  of  programmed 
kcyers  and  PIC  technology,  as  compared 
with,  say,  the  8044,  is  that  an  upgrade 
will  be  just  a  matter  of  popping  in  a  new 
chip. 

Availability 

The  AK-1  Atomic  Keyer  kit  com- 
prising circuit  board  and  all  board- 
mounted  components  is  available  for 
$29.95  {+$3.95  shipping/handling) 
from;  Embedded  Research,  P*0*  Box 
92492,  Rochester  NY  14692.  E-mail: 
gmdsr@vivanet.com. 

To  subscribe  to  QRP-L,  send  a 
message  to  LISTSERV@lehigh.edu 
and  use  the  following  as  the  message 
text:  SUBSCRIBE  QRP-L  your_name 
your_callsign. 
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Numb$r  44  on  four  feedback  card 


M*LOG  Logbook 

Program 

It  doesn  7  get  much  easier  than  this! 


Larry  Feick  NF0Z 
3333  W.  Wagontrai!  Dr 
Englewood  CO  80110 

Call  me  IshmaeL  Oops,  wrong  story! 
_  Call  mc  old  fashioned.  I  believe  in 
CW,  I  believe  in  tradition,  and  I  believe 
thai  amateur  mdio  operators  are  ladies  and 
gentlemen.  I  also  believe  thai  the  first  and 
only  purpose  of  amateur  radio  is  commu- 
nication; anything  that  gels  in  the  way  of 
communication  is  bad,  and  anything  that 
facilitates  it  is  good.  If  that  makes  me  a 
curmudgeon,  call  me  Wayne  Green! 

For  years  1  resisted  the  idea  of  comput- 
erizing my  logbook,  mosdy  because  the 
logging  programs  I  ran  into  were  cluttered, 
clumsy,  and  had  a  tendency  to  force  me  to 
change  my  logging  and  even  operating 
habits  to  suit  the  program,  Surely  it  should 
be  the  other  way  around,  I  thought — com- 
puters are  supposed  to  help  people  by  tak- 
ing over  part  of  the  workload,  not  add  to  it! 

I  was  reasonably  happy  with  the  system 
I  had;  a  paper  system  that  worked,  and 
worked  well,  and  I  really  didn't  need  a 
computer  to  da  what  I  wanted  to  do.  Be- 
sides, most  of  the  logging  programs  thai  I 
have  seen  are  either  highly  specialized  for 
specific  interests  (like  contesting),  or  arc 
designed  by  hams  who  have  no  idea  how 
to  write  a  good  computer  program. 

So  when  1  was  asked  to  review 
M*LOG,  from  Milestone  Technologies,  I 
had  mixed  feelings,  I  expected  the  process 
to  be  a  waste  of  time  and  effort,  and  ex- 
pected to  continue  doing  things  as  I  have 
always  done  them.  Well,  it  warn  7  a  waste 
of  time,  and  the  great  news  is  that  this  is  a 
computer  program  that  not  only  allows  me 
to  continue  doing  things  the  way  I  have  al- 
ways done  them,  much  more  efficiently, 
but  adds  a  whole  new  area  of  possibilities. 

From  the  moment  you  open  the  box, 
you  see  that  M*LOG  is  different.  The 
manual  is  comprehensive  and  well  written, 
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and  installation  is  a  snap — just  put  the  disk 
into  the  drive  and  type  INSTALL.  Unlike 
so  many  programs  lately  this  installation 
program  tells  you  what  it  is  doing  and 
gives  you  some  options,  such  as  where  the 
program  will  be  installed.  There  are  also 
facilities  for  updating  from  earlier  ver- 
sions, and  for  importing  log  data  from 
other  programs  (and  for  exporting  data  in 
several  different  formats). 

As  with  any  computer  program,  there 
are  three  key  questions: 

(a)  What  data  can  be  stored  (what  goes  in}? 

(b)  What  can  you  do  with  the  data  once 
you've  got  it  into  the  program  (what 
comes  out)? 

(c)  How  easy  is  it  to  use? 


always  want  to  record:  call  sign,  name,  lo- 
cation, date,  time,  bandT  mode,  and  QSL 
card  sent/received.  Beyond  that,  logging 
requirements  depend  on  how  you  operate 
and  what  your  goals  are,  Some  people  w  ill 
be  primarily  interested  in  contests,  others 
in  awards,  and  so  on.  In  fact,  it's  probably 
fair  to  say  that  no  two  hams  will  have  iden- 
tical logging  requirements.  Attempting  to 
cater  to  everyone's  needs  requires  either  a 
lot  of  fields,  or  a  lot  of  flexibility. 

M*LQG's  approach  to  this  problem  is 
to  offer  a  flexible  record  structure  in  which 
the  standard  data  items  are  predefined, 
along  with  some  "nearly  standard"  things 
tike  text  comments  (recorded  in  three  indi- 
vidual fields,  or  an  associated  text  file  of 


QSO  records  in  M*LOG  are  stored  in 
"tables,"  which  you  can  think  of  as  being 
an  electronic  log  book.  Just  as  you  can 
have  separate  logbooks  for  different  pur- 
poses, you  can  have  multiple  log  tables,  I 
ended  up  creating  a  universal  "main"  log, 
supported  by  separate  temporary  tables  for 
specific  purposes,  such  as  the  local  QRP 
club's  contest.  That  allowed  mc  to  look  at 
the  contest  log  separately  and  produce  a 
printed  log  and  QSL  card  labels,  but  I  was 
also  able  to  copy  the  contest  entries  into 
the  main  log  so  thai  I  could  have  those 
QSOs  included  in  my  index  of  stations 
worked,  and  some  statistical  studies  that  I 
do  from  time  to  lime.  M+LOG  allows  you 
to  establish  an  unlimited  number  of  such 
logs. 

The  QSO  data  to  be  stored  is  a  problem 
area  with  many  logjing  programs.  There 
are  some  aspects  of  a  QSO  which  you  will 


"At  the  touch  of  a  couple  buttons  I  can  see  how  many  countries 

I've  worked,  and  how  many  are  confirmed" 

Data  unlimited  size),  country  (from  a  prefix 

table  that  you  can  edit  and  update)  and 
fields  to  describe  your  "operating  condi- 
tions" (rig,  power,  antenna)* 

But,  this  is  where  this  one  really  shows 
its  power — in  addition  to  the  data  de- 
scribed above,  you  can  actually  define  six 
separate  fields  for  whatever  purposes  you 
want.  When  you  first  start  using  the  pro- 
gram, two  of  these  six  fields  are  set  up  for 
states  and  counties,  but  you  can  redefine 
them  if  you  want  to.  Tve  left  those  in  place 
and  defined  a  field  for  grid  square,  and  left 
the  other  three  for  "ad  hoc"  requirements 
such  as  specialized  contest  exchanges. 
There  are  so  many  things  that  people  track 
these  days!  A  few  examples  are  Regions, 
Zones,  10-10  numbers,  club  member  num- 
bers, power  levels,  IOTA  numbers,,,  the 
list  goes  on.  And  if  you  need  more  than  six 
of  these,  no  problem:  M*LOG  will  let 
you  create  a  duplicate  table  with  six  more 
definable  fields,  and  so  on. 


The  ihing  is,  each  of  these  user 
fields  is  indexed  and  reportable,  so  at 
the  touch  of  a  couple  buttons  I  can  see 
how  many  counties  I've  worked,  and 
how  many  are  confirmed! 

On  the  other  hand,  you  don*t  have  to  use 
any  fields  except  for  the  callsign,  and  ac- 
cording to  the  manual  unused  fields  do 
not  occupy  any  space  on  your  disk! 

Also,  at  the  touch  of  a  button,  you  can 
consult  a  CD  ROM  call  book  and  plug  the 
relevant  information  into  the  QSO  record 
(and  also  print  out  a  mailing  address  to  a 
texi  file),  QRZ!e  and  Artisoft0  databases 
are  direcdy  supported,  and  others  can  be 
used  with  a  bit  of  configuring. 

The  bottom  line  is  that  if  you  can  write  it 
down  on  a  paper  log  sheet,  you  can  store  it 
in  M*LOG. 

Getting  it  back  onto  paper 

There  are  four  basic  types  of  data 
output  you  might  need  from  your 
logging  program: 

(1)  Look  up  and  display  a  record  on  the 
screen. 

(2)  QSL  data  in  the  form  of  cards,  la- 
bels, or  data  for  use  in  another  program. 

(3)  Actual  logs,  for  contest  entries  and 
award  applications. 

(4)  Data  analysis,  including  an  index  of 
every  station  you  have  worked,  activity  by 
band  and  mode,  or  whatever  it  is  you  want 
to  look  at. 

All  of  these  are  well  supported,  and 
again  the  program  goes  beyond  the  ba- 
sic requirements  and  offers  virtually 
infinite  flexibility. 

When  you  want  to  look  up  a  callsign, 
you  can  select  from  a  list  ordered  by 
callsign,  date/time,  or  several  other  ways, 
or  you  can  input  a  callsign  or  partial 
callsign.  Either  way,  M*LOG  looks  to  be 
very  fast.  I  installed  it  on  a  386,  and  with 
about  2,000  QSO  records  loaded  into  the 
program  an  individual  callsign  was  found 
almost  instantaneously. 

QSL  data  can  be  printed  in  a  standard  la* 
bel  format,  and  you  can  modify  the  label 
specs  to  match  whatever  stationery  you 
have.  You  can  also  output  QSL  data  as  a 
text  file,  as  a  delimited  data  file,  or  as  a 
WordPerfect^  secondary  merge  file.  These 
formats  allow  you  to  pick  up  the  data  with 
another  program  to  do  the  actual  printing. 
Fbr  example,  if  you  have  enabled  the  ex- 
ternal callbook  facilities,  you  can  output 


data  allowing  WordPerfect  to  print  the  data 
block  on  one  side  of  a  QSL  card,  and  an 
address  and  other  messages  on  the  other 
side — resulting  in  a  mailable  postcard. 

An  advanced  feature  of  both  log  and 
QSL  printing  is  the  ability  to  prepare  out- 
put from  a  template  that  you  design.  The 
template  is  an  ASCII  file  which  you  pre- 
pare with  a  text  editor  or  word  processor. 
In  the  template  file  you  can  include  both 
literal  text  to  be  printed  and  also  specify 
fields  from  the  QSO  record  and  where  they 
are  to  be  positioned.  1  found  this  feature  is 
very  handy  when  preparing  contest  logs, 
because  it  allows  you  to  specify  the  con- 
tents and  order  of  columns  in  the  report. 

Probably  its  most  powerful  feature  is  the 
ability  to  specify  logical  constraints  for  re- 
ports and  on-screen  selection  lists.  Re- 
quests are  framed  in  a  language  which  will 
be  very  familiar  to  users  of  dBASE  and 
similar  programming  languages.  An  ex- 
ample of  use  would  be  something  I  did  the 
other  day;  I  requested  a  list  of  all  con- 
firmed CW  contacts  on  40m  with  DX  sta- 
tions where  the  other  station  and  1  were 
both  operating  QRP. 

But  how  do  vuu  drive  it? 

m 

For  all  its  power  and  flexibility, 
M*LOG  is  very  easy  to  use-  The  program 
starts  with  a  nice  graphics  screen,  and  the 
characters  "ML"  are  sent,  in  Morse,  from 
the  PC  speaker! 

All  of  the  various  logging,  reporting, 
and  utility  functions  are  organized  in  a  ra- 
tional manner,  and  the  menu  selections  re- 
flect the  tasks  in  ways  that  are  familiar  and 
easily  understood.  Screens  are  nicely  laid 
out,  not  cluttered  with  an  excessive  num- 
ber of  data  fields,  and  you  can  move 
around  easily  with  the  keyboard  or  a 
mouse.  Whenever  the  cursor  is  in  a  data 
field,  there  is  a  message  at  the  bottom  of 
the  screen  explaining  what  the  field  is  for, 
and  further  help  is  available  by  pressing 
Function  Key  1 . 

When  you  are  entering  QSO  data,  you 
can  select  from  a  number  of  "QSO  Pro- 
files" to  provide  some  of  the  data  auto- 
matically. I  set  up  a  profile  for  each 
combination  of  rig  and  antenna  that  I  use, 
so  I  don*t  have  to  type  in  the  information 
each  time.  And  some  fields  are  carried  for- 
ward from  one  record  to  the  next — fields 
like  the  band,  mode,  time  and  date,  which 
often  require  only  a  minor  adjustment.  You 
can  even  set  up  your  function  keys  to  put 
specific  information  into  specific  fields. 


The  contest  mode  offers  two  optional 
methods,  abbreviated  and  full  record.  In 
the  abbreviated  mode,  it  automatically 
generates  serial  numbers,  and  puts  the  cur- 
rent time  in  (calculated  into  Zulu  from  the 
PC's  clock)  when  you  press  the  Enter  key. 
In  the  full  screen  logging  mode,  you  have 
access  to  all  of  the  data  fields,  so  you  can 
use  your  own  defined  fields  for  oddball 
contest  exchange  information  like  power 
level,  member  number,  or  first  name. 

"Dupe"  checking  is  almost  instanta- 
neous, and  unlike  some  contest  programs 
you  can  continue  and  log  a  dupe.  This  fea- 
ture is  handy  if  you  made  the  contact  be* 
fore  you  were  able  to  report  it  as  a  dupe,  or 
if  there  are  contest  rules  that  say,  for 
example,  dupes  are  OK  if  a  certain 
time  period  has  elapsed  The  important 
thing  is  that  it  shows  you  all  previous 
contacts  with  the  station  and  allows 
you  to  make  the  decision! 

You  don't  have  to  be  a  computer  expert 
to  install  and  use  M*LOG:  the  basic  func- 
tions arc  done  just  the  way  you  would  do 
them  on  paper  and  the  manual  makes  it 
easy  to  figure  out  how  to  do  more  elabo- 
rate tasks  later 

What's  missing?  Things  that  L  for  one, 
don't  want!  It  doesn't  have  a  keyer  built 
into  it,  it  doesn't  direcdy  control  my  trans- 
mitter, and  it  doesn't  have  predefined  con- 
test logs  that  need  to  be  updated  every  year 
when  the  rules  change.  And  only  two  of 
the  more  popular  CD  ROM  callbooks 
are  directly  supported.  If  those  features 
are  critical  to  you,  you  ciiu  cilher  use  an- 
other program  or  write  to  Milestone 
Technologies  and  complain  about  how 
old-fashioned  they  are! 

Wrapping  up 

I  can  say  without  hesitation  that  this  is 
the  best  logging  program  that  I  have  ever 
used,  and  it  opens  up  a  whole  world  of 

possibilities  in  analyzing  my  log  data 
going  back  over  20  years  or  so.  When 
you  factor  in  Lhe  price  (lower  than  most 
packages  I  see  advertised)  it  becomes 
a  bargain,  too.  M*LOG  Radio 
Logkeeping  System  Requirements; 
Any  DOS  PC  running  DOS  2.10 
through  Windows  95™.  Hard  disk 
recommended. 

Milestone  Technologies,  3140  S.  Peoria 
St.  Unit  K-I56,  Aurora  CO  80014;  (303) 
752-3382.  Credit  card  orders  (Visa/MC/ 
Disc/Amcx)  800-238-8205,  Price;  $39.95 
+  $5,00  s/h  in  US  and  Canada.  Q 
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Number  48  otr  your  Feedback  card 


A  Simple  QRP 
Wattmeter/Dummy  Load 

OK,  how  many  countries  have  you  worked  with  5W? 


J.  Frank  Brumbaugh  KB4ZGC 

Box  30  -  c/o  Defendini 

Salinas  PR  00751-0030 


Hani  QRP  operation  is  a  rapidly 
increasing  interest  and  the  num 
ber  of  commercial  kit  transceiv- 
ers, transmitters  and  receivers  is  increas- 
ing proportionately.  While  many  ktLs  are 
designed  for  CW  operation  only,  more 
arc  being  offered  which  are  capable  of 
SSB  as  well. 

The  most  important  thing  about  QRP 
operation,  and  the  main  reason  for  its 
burgeoning  popularity,  is  that  it  works! 
A  lot  of  hams  with  QRO  stations,  having 
tried  QRP,  are  amazed  that  Q5  QSOs  are 
possible  worldwide  using  just  5  watts  or 
less.  And  they  are  intrigued  by  the  chal- 
lenge of  chasing  awards  at  QRP  levels, 
awards  many  have  already  earned  using 
high  power 

A  further  reason  for  the  enthusiasm 
for  QRP  is  that  many  hams  live  in  con- 
dominiums, apartments  and  small- tot 
subdivisions  where  high  power  is  guar- 
anteed to  interfere  with  the  multitude  of 
nearby  consumer  electronic  equipment. 
Switching  to  QRP  generally  eliminates 
interference  without  reducing  the  enjoy- 
ment of  operating  on  the  HF  bands. 

QRP  is  widely  accepted  as  meaning  a 
maximum  of  5  watts  PEP  or  less  RF  out- 
put to  the  antenna.  Therefore,  QRP  en- 
thusiasts are  very  interested  in  knowing 


Jl 


Dl 


D2   Rl 


Ml 


the  level  of  RF  their  rigs  are  putting  out 
The  combined  RF  wattmeter/dummy 
load  described  here  (Fig.  1)  is  designed 
to  measure  power  levels  between  1  and  6 
watts  of  RF,  to  provide  an  overlap  be- 
yond the  5- watt  level.  In  addition,  the 
RF  levels  belowr  1  wall  are  not  dis- 
played, enabling  the  most  important  I- 
to  6-watt  range  to  occupy  about  95  per- 
cent of  the  meter  scale.  This  instrument 
is  easily  calibrated  with  a  variable  DC 
voltage  of  about  9  VDC  to  just  over  25 
VDC,  monitored  with  a  DMM  to  assure 
voltage  accuracy. 


"Switching  to  QRP  eliminates 

interference  without  reducing 

the  fun  of  HF." 


Fig,  L  Schematic  for  the  QRP  wattmeter/dummy  toad. 
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The  circuit 

RF  applied  to  J I  is  dissipated  by  the 
dummy  load  resistor  Rx.  The  peak  RF 
voltage  developed  across  the  dummy 
load  is  rectified  by  DK  filtered  by  CI, 
and  applied  (hrough  meter  multiplier  re- 
sistor Rl  to  meter  Ml,  which  is  by- 
passed for  RF  by  C2.  However,  zener 

diode  D2,  between  Dl  and  R 1 , 

prevents  the  passage  of  recti- 
fied voltage  when  the  input 
power  level  is  less  than  about 
1  watt.  Thus,  only  rectified 
voltage  from  power  levels  be- 
tween 1  and  6  watts  RF  will  be 
indicated  on  the  meter. 

Because  of  the  relationship 
between  RF  power  and  peak 
voltage  across  a  known  resis- 


tive load,  the  voltage  variation  is  nonlin- 
ear, and  is  much  more  rapid  at  very  low 
power  than  at  higher  powers.  Measured 
on  a  meter,  the  change  in  rectified  volt- 
age from  0  to  10  volts  (the  equivalent  of 
1  watt)  would  take  up  the  lower  40  per- 
cent of  the  meter  scale,  leaving  only  the 
remaining  60  percent  for  the  power  span 
from  1  to  6  watts.  Using  the  zener  diode 
to  suppress  this  unwanted  power  range 
results  in  the  1-  to  6- wan  range  using 
over  90  percent  of  the  scale. 

The  calibration  mark  at  1  watt  will  be 
slightly  above  scale  zero  on  the  meter. 
Full-scale  will  represent  6  watts.  The 
scale  will  still  be  somewhat  compressed 
at  the  high  end,  but  this  is  unavoidable. 

Calibration 

First  you  calibrate  your  meter.  Fig.  2 
shows  the  setup  for  this.  A  source  of  fil- 
tered 9-25  VDC  is  needed.  A  DMM 
should  be  used  to  check  the  accuracy  of 
the  calibration  voltages. 

To  maintain  maximum  accuracy,  the 
meter  must  be  calibrated  using  the 
same  parts  that  will  be  used  in  the  final 
instrument.  With  the  parts  lacked  to- 
gether and  the  meter  face  removed  to 
expose  the  scale  so  calibrations  can  be 
made  with  a  fine  pen,  and  with  Rl  set 
to  maximum  resistance,  gradually  ap- 
ply DC  voltage  at  the  input  until  it 
reaches  24,49  volts.  Then  adjust  Rl  so 
the  meter  needle  rests  at  full  scale. 
Mark  this  point  ht6." 

Then  lower  the  input  voltage  to  22,36 
volts.  Mark  the  point  where  the  needle 
stops  "5."  This  should  be  marked  in  red, 
if  possible,  as  a  reminder  not  to  exceed 
the  QRP  maximum  RF  level  of  5  watts. 


Continue  reducing  ihe  input  voliage 
and  marking  the  meter  scale  as  follows: 
20  volts,  4W;  1732  volts,  3W;  14.14 
volts,  2 W;  10  volts,  1W. 

An  alternative  method  of  calibration 
is  available  if  you  have  access  lo  an  ac- 
curate low  power  wattmeter.  Simply 
connect  the  wattmeter  in  line  with  a 
transmitter  and  the  wattmeter/dummy 
load.  Adjust  your  transmitter  for  the 
same  power  levels  listed  in  the  above 
paragraph,  as  measured  on  the  known- 
good  wattmeter,  and  mark  the  corre- 
sponding level  on  the  face  of  the 
wattmeter/dummy  load. 

This  completes  the  calibration.  Re- 
place the  meter  face,  uniack  the  compo- 
nents and  proceed  with  construction. 

If  you  are  unfamiliar  with  the  disas- 
sembly of  meters  please  sec  "Use 
Those  Surplus  Meters,"  73,  January 
1992,  page  42. 

Construction 

This  instrument  must  be  constructed 
in  a  shielded  enclosure.  An  aluminum 
box  or  a  case  made  of  printed  circuit 
board  material  is  ideal  The  meter  size 
will  dictate  the  size  enclosure  required. 


One  of  the  small  surplus  edge  or  square 
plastic  meters  originally  made  for  home 
entertainment  equipment  or  CB  radio, 
most  of  which  have  approximately  a  200 
jaA  movement,  will  allow  compact  con- 
struction. (I  built  mine  in  an  LMB  OOZ 
aluminum  box  which  measures  2-3/16" 
x  2-1/8"  x  1-3/4".  The  SO  239  on  top  al- 
most makes  it  look  top-heavy!) 


Fig,  2,  Calibration  setup. 


"Lots  of  hams  are  amazed  that 
Q5  QSOs  are  possible  world- 
wide using  5  watts  or  less. *9 


The  dummy  load  uses  six  300-ohm 
2- watt  5%  carbon  film  resistors 
(Mouser  No.  ME  262-300),  connected 
in  parallel.  Ocean  State  Electronics 
carries  2%  2-watt  film  resistors,  but 
not  in  300-ohm  value.  However,  a  270- 
ohm  and  330-ohm  resistor  in  parallel 
is  equivalent  to  two  300-ohm  resistors 
in  parallel. 

I  chose  to  make  my  internal  dummy 
load  by  bundling  the  six  resistors  to- 
gether and  soldering  them  in  parallel  at 
each  end.  I  chose  12  walls  rated  dissipa- 
tion so  the  load 
would  just    loaf 
along  when  dissi- 
pating 5  watts  or 
less. 

Depending 
upon  the  size  of 
the  enclosure  and 
the  room  remain- 
ing after  mount- 
ing the  meter,  the 
dummy  load  re- 


sistors can  be  bundled  together  tightly, 
although  this  reduces  the  safe  maximum 
dissipation  rating.  You've  got  5  walls  of 
heat  you  have  to  dissipate,  somehow. 

Operation 

Because   this  instrument  contains  a 

permanently  wired  dummy  load,  it  is  in- 
tended solely  to  be  used  either  to  mea- 
sure RF  output  from  your  QRP 
transmitter  or  to  allow  setting  your  rig 
for  a  specific  output  power  before  con- 
necting the  rig  to  your  amenna  or  tuner. 
Connect  J I  to  the  antenna  connector 
on  your  transmitter  The  RF  output 
power  will  be  indicated  on  Ml.  If  you 
can  vary  the  output  power  from  your  rig 
you  can  easily  set  it  for  any  desired 
power  output  between  I  and  5  watts. 


C1f  C2 
Dt 


D2 


J1 


M1 


R1 


Rx 


Parts  List 
0.01  fiF  ceramic  disc 

Germanium  diode, 

1N34,  1N60r  1N90, 
1N270,  etc. 

9V  400  mW  zener 
diode 

RF  connector, 
builder's  choice 

Microammeter,  200- 
300  jiA  (see  text) 

Meter  multiplier 
trimpot,  150k  Ohms 

50  Ohm  dummy 
load,  home-brewed, 
see  text 


THE  RAIBEAM  EATS 
YAGIS  FOR  LUNCH 


1 lEfr* 


_^-l  H  m  ■ 


-1= 


it  s  not  ju&l  ftnotier  yatj 

High  performance  2,  3  and  4  element  mono-band  beams  for  6m  thru  20m 
featuring  WA7RA(*s  critically  coupled,  bi-periodic"       J  dual  drive  system 


& 


Get  the  OX  edge  wtttt  htgher  gain  -  lowe*  radiation  angles  -  high  F/B  ratio  -  lower  noise,  plus  a  lOO^fa 
performance  guarantee,  •  High  quality  aluminum  &  stainless  steel  hardware  *  Built  to  survive  *  2  KW  PEP 


RAIBEAM  USERS  SAY  IT  ALL 

fl,_.  I'm  impressed  that  the  2  element  R  a/beam  averaged 
less  than  1  S-unit  down  from  my  30'  boomt  4  element 
tZOm)  quad  on  DX,  It  receives  as  qwet  as  the  quad  and 
tfie  F/B  ratio  is  excellent "  ..  K5UA 

"...placed  in  the  top  3  worldwide  on  Wm  in  the  1995  WPX 
with  400  watts  and  a  Raibeam  at  45  ft. "  ...ZL1 AXB 

"'  ..compared  to  the  Raibeam  my  KT-34  seems  tike  a 
dummy  had  .."  . . ZL1 S B 

"...only  2  elements  and  tt  beat  my  Log- periodic  on  DX  by  3 
to  4  S-units  .  unbeftevabier  W5C  KP 

'...its  the  best  antenna  Ive  ever  used  in  50  years  of  Ham 
RadfO     and  the  F/B  ratto  ts  fantastic "  WT4K/KH6 

".../  was  very  surpnsed  by  the  outstanding  performance  of 
my  2  element  Raibeam    "  ,  W5TVVV 


CMB 


Raibeam  Antennas  Infl         s*les  *  information: 

5638  West  Alice  Ave.T  Glendale,  A2  85302        (602)931  -91  35 


9am-5  pm  MST 
Monday  -  Friday 


E-mail: 
R Afbeam<a>aol  com 


VISA 
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Rtty  loop 


Number  48  on  your  Feedback  card 


Marc  I.  Leavey,  M.D.,  WA3AJR 
P.  O  Box  473 
Stevenson  MD  21153 

Over  i he  last  few  months  we 
have  been  examining  some  basic 
concepts  of  radioiclelype.  This 
has  been  in  response  lo  a  number 
of  you  who  have  written  with  the 
message.  "Hey,  I  just  came  in. 
What's  all  this  RTTY  stuff  about, 
anyway?"  To  date,  a  glossary  of 
terms,  fundamentals  of  character 
encoding,  and  methods  of  digital 


Amateur  Radio  Teletype 

receiving  operator  questions  the 
integrity  ol  the  transmission*  errors 

in  data  exchange  will  neither  be 
caught  nor  repaired, 

AMTOR 


Contrast  this  with  AMTOR*  in 
which  seven-level  code,  a  special 
AMTOR  code,  is  transmitted  at 
100  baud.  Here,  each  data  pulse 
is  only  about  10  milliseconds. 
Consequently,  a  much  briefer 
burst  of  noise  can  "take  out" 


n 


With  AMTOR,  erroneous  groups  are  not 
displayed,  they  are  dumped  into  that 
great  bit  bucket  in  the  sky!" 


transmission  have  been  covered. 
This  month  the  scries  concludes 
with  techniques  for  consumma- 
tion of  information  intercourse. 

Although  there  are  several  spe- 
cialized ways  to  transmit  digital 
data,  this  column  will  take  a  look 
at  the  three  major  ways  of  mov- 
ing information  this  way,  through 
conventional  RTTY,  AMTOR, 
and  packet. 

Conventional  RTTY 

Conventional  Baudot,  or 
Murray,  RTTY  allows  transmis- 
sion of  data  from  sender  to  re- 
ceiver, one  way  at  a  lime.  This  is 
often  termed  "half  duplex"  com- 
munication. As  we  saw  last 
month,  the  bits  are  sent  sequen- 
tially, each  character  composed  of 
a  START  pulse,  data  pulses,  and 
a  STOP  pulse.  In  a  RTTY  trans- 
mission, the  transmitting  station 
sends  data  straightaway,  nonstop, 
until  the  data  stream  is  reversed, 
sender  becoming  receiver, 
receiver  becoming  sender, 

l;or  a  classic  RTTY  station, 
data  rates  typically  are  45.45  baud 
(bits  per  second),  each  data  pulse 
lasting  about  22  ms.  Let's  forgo 
some  of  the  intricacies  for  right 
now;  Thai  means  that  a  noise  pulse 
would  have  to  last  a  substantial 
time,  perhaps  at  least  seven  to  12 
milliseconds,  to  destroy  a  data 
pulse.  Nonetheless,  a  nearby  signal 
can  take  out  letters,  or  groups  of 
letters,  with  abandon.  Unless  the 


a  data  pulse,  rendering  that 
character  so  much  garbage. 

So  on  the  surface,  as  it  is  set 
up,  you  might  get  the  impression 
that  AMTOR  is  a  much  less  re- 
liable medium  than  Baudot  for 
RTTY  transmission.  Not  so  fast, 
Kemosabe!  Recall  that  Baudot 
RTTY  is  transmitted  one  way  at 
a  time,  with  the  sender's  brain 
responsible  for  filling  in  miss- 
ing characters.  Thus,  if  you  arc 
looking  at  a  line  which  says, 
TO  ALL  STJTIONS,"  your 
brain  has  little  trouble  realizing 
that  the  third  word  should  be 
"STATIONS."  particularly  if  I 
tell  you  that  the  Baudot  codes 
for  **A"  and  "J"  differ  by  one  bit. 
So  monitoring  a  Baudot  trans- 
mission is  no  problem-  Every- 
one expects  "hits"  now  and  then, 
and  you  develop  the  knack  for 
reading  through  ihem. 

But  with  AMTOR.  we  will 
ask  the  system  to  do  this  for  us. 
So,  each  character  must  meet 
certain  bit  matching  criteria 
(let's  forgo  the  details  here,  too) 
to  be  valid.  And  groups  of  char- 
acters containing  an  error  are  as 
invalid  as     random  noise. 

Erroneous  groups  are  not  dis- 
played, they  are  dumped  into 
that  great  bit  bucket  in  the  sky! 
Thus,  if  you  are  just  monitoring 
an  AMTOR  conversation  and  re- 
ceive a  group  of  characters  in 
which  the  character  check  docs 
not  compute,  your  receiving 


setup  will  loss  it  away,  and  you 
will  never  sec  it  on  the  screen. 
Since  you  are  not  in  communi- 
cation with  the  sender,  and  thus 
have  no  way  to  re-request  trans- 
mission of  the  group  in  ques- 
tion, it  is  lost  forever  While 
there  are  one-way,  or  broadcast, 
modes  of  AMTOR  which  build 
in  enough  redundancy  lo  allow 
for  a  certain  number  of  hits, 
they  are  not  typically  used  in 
contact  type  settings. 

Allowed  to  operate  as 
designed,  though,  AMTOR  al- 
lows for  virtually  flawless 
transmission.  With  a  noise-free 
circuit,  the  rales  of  data  transmis- 
sion can  approach  the  maximum 
data  rate  being  sent.  With  inter- 
fering or  noisy  signals,  the  receiv* 
ing  station  will  recognize  the 
errors  in  transmitted  information 
bundles  and  re-request  transmis- 
sion of  that  data.  Under  such  con- 
ditions, the  many  retransmissions 
can  slowr  information  exchange  to 
a  crawl;  but  the  data  wilt  get 
through,  and  get  through  perfectly. 

Packet 

Where  AMTOR  operates  on  a 
morsel  of  a  few  characters  at  a 
time,  there  is  another  technique 
that  takes  a  different  approach  to 
error  correction.  Called  "packet 
radio,"  this  scheme  organizes  the 
data  into  discrete  packets  which 
have  integral  addressing  and  er* 
ror^checking  information,  much 
as  the  XMODEM  protocol  used 


These  packets  are  sent  by 
FSK  or  AFSK  as  fast  as  systems 
allow,  with  some  WOtk  done  on 
the  air  at  9,600  baud.  In  many 
areas,  penetration  of  packet  is 
such  that  information  of  some 
sort  is  always  flowing  through 
the  ether! 

While  each  of  these  tech- 
niques would  appear  superior  in 
some  way,  whether  simplicity, 
reliability,  or  speed,  each  has  its 
champions,  and  each  is  "best" 
under  a  given  circumstance.  1 
look  forward  to  hearing  from 
readers  as  to  how  you  ail  are 
using  these,  or  other,  techniques 
to  move  data.  I  should  add  that 
while  conventional  RTTY  is 
limited  to  alphanumeric  data, 
packet  just  moves  packets  of 
data.  Those  packets  may  as- 
semble into  text,  graphics, 
sound  files,  or  graphics,  making 
this  transmission  technique  in- 
valuable to  the  transfer  of  com- 
plex information  in  this  digital 
age. 

In  fact,  the  packet  switching 
network  that  forms  the  heart 
of  the  Internet  and  the  World 
Wide  Web  is  onl>  a  slightly 
different  form  of  the  transmis- 
sion technique  used  for  ama- 
teur packet  radio,  Since  we 
started  RTTY  with  machines 
sca\  enged  from  commercial 
service,  I  guess  we  could  say, 
"What  goes  around,  comes 
around."  Or  at  least  LOQPs 
around!  Lots  of  you  have  been 
logging  in  to  the  RTTY  Loop 


Packet  can  transmit  text,  graphics, 

sound  fiies  or  graphics,  making  it 

invaiuabie  in  this  digital  age." 


for  computer  program  ex- 
change. Each  burst  of  data, 
called  a  "frame,'1  contains: 

•An  opening  Hag  byte 

•An  address  field  containing 
the  address  of  the  originating  sta- 
tion, ultimate  addressee,  and  any 
repeaters  required  in  between 

•A  control  field  which  identi- 
fies the  type  of  data  contained  in 
the  frame 

•An  information  field  contain- 
ing up  to  256  bytes  of  data 

•An  error-checking  field  using 
the  Cyclic  Redundancy  Check 

•An  ending  Hag  byte 


Home  Page,  where  back  col- 
umns are  available,  as  well  as 
lists  of  programs  available  in  the 
RTTY  Loop  Software  collec- 
tion, and  many,  many  sites  of 
interest  to  the  radio  amateur  on 
the  World  Wide  Web.  Check  it 
out  yourself,  at  http:// 
www2,arinetyajr/rtty/.  Let  me 
know  what  you  think,  and  what 
you  are  interested  in  seeing  in 
future  columns,  by  snail  mail  to 
the  post  office  box,  or  via  E-mail  to 
mc  at  ajr@ari.net,  or  on  America 
Online  at  MarcWA3AJR.  or  on 
CompuServe  at  75036,2501 .  Above 
all,  let  me  hear  from  you! 
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NtUEH  SRV  DIE 

Continued  from  page  13 

The  information  on  how  to  care  for  your 
body  is  available,  you  just  aren't  going  to 
find  it  in  the  medical  books.  Just  as  you  fight 
change,  whether  it  be  the  code  test*  at  your 
work,  getting  serious  about  dieting,  etc., 
doctors  tend  id  stay  with  what  they  learned 
in  school.  They  don't  spend  much  time  keep- 
ing up,  That  might  louse  up  their  golf  days  or 
fun  times  spent  at  medical  conventions 
(more  golf),  Yes,  Vm  cynicaJ.  Vd  be  less 
cynical  if  America  wasn't  down  near  the 
bottom  in  health  among  developed  nations. 

Ignorance  Is  Bliss 

Sure,  as  long  as  you  can  be  blissful  when 
you  are  both  poor  and  sick.  A  lack  of  skills 
and  knowledge  dooms  one  to  either  a  career 
in  crime  or  a  non-demanding,  low-paying 
job  with  little  future.  Ignorance  of  maintain- 
ing the  body  means  chronic  illnesses  such  as 
diabetes,  arthritis,  multiple  sclerosis,  Lyme 
disease,  back  trouble,  heart  attacks,  glau- 
coma, cancer,  AIDS,  and  so  on.  That's  bliss? 

Publishing  Technology 

Technology  sure  has  changed  publishing 
over  the  last  three  decades.  When  I  started 
73  in  1960  I  would  get  typewritten  copy 
from  the  authors,  Fd  then  edit  this  with  a 
pencil,  using  standard  proofreaders'  nota- 
tion, and  send  it  to  the  printer  to  be  set  in 
type,  Fd  picked  Morton  Press,  in  downtown 
Manhattan,  a  60-year-old  printing  company 
that  specialized  in  magazines. 

The  type  was  set  on  old  Mergantheiler 
Linotype  machines  using  hot  lead.  They'd 
ink  the  trays  of  type  and  send  me  galley 
proof  strips  for  proofing  and  to  paste  up  into 
page  format.  The  photos,  schematics,  and 
other  illustrations  were  sent  out  to  be  made 
into  halftones  and  came  back  as  thin  copper 
sheets  stuck  on  wooden  blocks  the  same 
height  as  the  lines  of  type.  I  would  then  cut 
the  galleys  and  proofs  of  the  illustrations  to 
fit  the  pages  and  send  these  "pages11  back  to 
the  printer  to  have  the  type  and  illustration 
blocks  clamped  together  to  print  the  pages. 
They  would  then  correct  any  typesetting  er- 
rors (often  making  more  errors  in  the  pro- 
cess), put  the  pages  together  and  send  me  a 
proof  of  the  assembled  pages. 

The  last  two  or  three  days  before  press 
time  were  hectic,  requiring  me  to  be  at  the 
printer's  plant  to  make  last- minute  correc- 
tions and  then  correcting  the  errors  made  in 
making  the  previous  corrections.  Primers 
had  special  rooms  set  aside  for  the  editors  to 
do  this  last-minute  work. 

Today  most  articles  arrive  in  disk  form 
and  I  edit  them  on  my  computer-  The  photos 
are  scanned  in  by  computer  The  schematics 
are  drawn  by  computer  instead  of  by  a 
draftsman.  Then  the  copy  and  illustrations 
are  put  together  in  the  computer  and  the  fin- 
ished page  printed  out  on  film  for  offset 
printing. 

Continued  on  page  50 
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Never  shy  die 

Continued  from  page  49 

When  I  was  siarting  73  I  had 
to  buy  a  stencil  addressing  sys~ 
tern  and  a  mimeograph.  The  ad- 
dressing system  used  paper  sten- 
cils which  hud  tp  be  softened 
with  water  before  typing.  There 
was  a  stencil  holder  that 
clamped  on  the  typewriter 
platen,  and  typewriters  had  a 
stencil  position  thai  pushed  the 
ribbon  out  of  the  way.  The  type- 
writer then  cut  the  softened  pa- 
per The  stencil  priming  machine 
weighed  in  at  around  600 
pounds,  I'd  stick  slacks  of  the 
stencils  into  one  side  and  it 
would  slide  them  under  an  inked 
roller  and  print  the  address. 
At  magazine  mailing  time  Pd 
have  to  sit  there  for  hours  feed- 
ing magazine  wrapper  papers 
under  the  stencil  printing  area. 
Then  I'd  drive  the  canons  of 
wrappers  to  the  printer  in 
KorwaJk,  Connecticut. 

How  did  I  get  73  started? 
Well,  I  didn't  have  much  money, 
so  1  first  sent  letters  to  every 
ham  el ub  (  knew  of,  asking  \\)\' 
subscriptions,  I  also  wrote  to  all 
^  the  ham  radio  stores,  suggest- 
ing they  carry  the  magazine  on 
their  counter  By  selling  my 
boat,  plane,  and  a  Porsche  I  got 
just  enough  money  lo  print 
10.000  copies  of  the  first  issue. 
Around  300  stores  ordered  cop- 
ies, plus  I  had  around  a  thousand 
paid  subscriptions.  By  the  third 
issue  my  10,000  print  run  was 
tno  little  and  I  ran  out  of  eopies 
to  sell  as  back  issues.  Within  two 
years  I  had  over  850  ham  stores 
selling  the  magazine  and  the 
subscriptions  were  pouring  in. 

Having  edited  CQ  for  five 
years,  I  knew  all  of  the  ham  au- 
thors, so  J  asked  them  to  con- 
sider my  new  magazine  when 
they  were  writing  construction 
articles.  Despite  all  my  travels 
the  year  before,  when  I  was  fired 
from  CQ  I  had  live  whole  issues 
completed  and  ready  to  go.  Their 
new  editor,  outside  of  getting 
bogus  ham  tickets  for  the  CQ 
staff,  had  little  to  do.  When  it  fi- 
nally came  time  for  him  to  do 
some  work  he  couldn't  do  it  and 
he  was  fired. 

The  CQ  publisher  wanted  to 
stop  mnning  construction  ar- 
ticles and  just  run  columns,  so 
my  old  authors  had  no  choice 
hut  to  turn  to  73  They,  under- 
standably, wanted  lo  get  paid 
something  for  iheir  work,  and 
QST  paid  nothing  except  pres- 
tige for  their  articles,  so  I  had  the 


first  choice  on  most  construe* 
tion,  theory  and  product  review 
articles. 

Just  13  years  ago,  when  1  was 
forced  to  sell  m>  whole  maga- 
zine empire  to  one  of  the 
megaptiblishers  (or  else!),  I 
started  over  At  that  time  it  cost 
me  over  $500,000  for  the  latest 
in  a  computer  publishing  sys- 
tem. Now,  for  under  S  1,000  you 
can  do  almost  as  much  as  we 
could  with  that  half-million-dol- 
lar system,  A  used  Mac 
PowerBook0  and  a  used  laser 
printer  and  you're  in  business.  1 
still  do  some  of  my  work  on  a 
$500  (used)  Model  140,  though 
I've  graduated  to  a  faster  and 
larger-screened  Perform^  Mac 
for  most  of  it.  But  even  the  fastest 
new  Mac  and  the  latest  in  film 
printers  cost  less  than  $50,000 
now,  down  over  90%  in  13  years. 
And  prices  are  going  to  nothing 
but  continue  to  go  down  as  faster 
processors,  cheaper  RAM  and 
bigger  storage  devices  appear. 

There  arc  lew  businesses  thai 
couldn't  be  helped  with  u  news- 
letter and  an  easy  way  to  gener- 
ate promotions,  so  we'll  be  see- 
ing more  and  more  in-house 
publishing.  There's  a  great  op- 
portunity there  for  people  to  be- 
come experts  in  this  technology 
and    consult    for    small    busi- 

( lutraged 

I  am  outraged  over  the  outra- 
geous things  people  are  getting 
outraged  about.  I'm  up  to  here 
with  political  correctness  and 
with  the  seemingly  endless  eu- 
phemisms invented  to  spare 
people's  increasingly  delicate 
sensibilities.  Mental  institu- 
tions, correctional  facilities.  De- 
partment of  Defense,  physically 
challenged,  senior  citizen,  chair- 
person ...  phooey* 

More  Bum  Dope 

A  reader  from  Ohio  claims 
the  HamVemion  speaker  chair- 
man told  him  he  didn't  ask  me 
to  speak  this  \ear  because  I  de- 
manded a  speaking  fee.  plus 
travel  and  hotel  costs.  I  don't 
charge  a  speaking  fee  for 
ham  tests,  I  do  usually  ask  thai 
my  travel  and  hotel  expenses  be 
covered,  though  1  did  not  ask 
this  of  the  HamVention. 

Here's  exactly  what  I  wrote  lo 
Ken  Allen  KB8KE:  "While  I 
was  disappointed  to  again  not  be 
invited  to  be  on  the  program,  I 
can    understand    the   pressures 


you  must  be  under  from  the 
Leaguc„.  I'm  their  worst  night- 
mare and  you  certainly  can't  af- 
ford to  offend  them.  Tve  heard 
from  several  sources  how  they  *  re 
gloating  over  being  able  to  keep 
me  off  the  program. 

"My  message  this  year  is  the 
most  important  Tve  had  since  I 
first  spoke  nt  Dayton  in  1955, 
where  1  addressed  the  banquet. 
I'm  calling  for  every  ham  club  in 
the  country  to  do  their  utmost  to 
get  al  least  one  local  ham  elected 
lo  their  state  legislature.  The  next 
step  is  for  this  person  to  get  on 
the  educational  committee  and 
introduce  a  bill  gelling  the  stale's 
schools  to  initiate  an  eight- year 
course  in  the  fundamentals  of 
electronics,  communications  and 
computers  for  grades  5- 1 2. 

"Our  country  desperately 
needs  high-tech  career  workers 
to  design,  manufacture,  sell,  op- 
erate, and  service  the  high-tech 
products  which  will  dominate 
both  business  and  home  in  the 
2 1  st  century.  This  can  help  us  get 
radio  clubs  started  in  every 
school  in  the  count rv  and  revive 
the  high  growth  we  had  from 
1946  to  1964  (11%  per  year, 
steadily  for  18  years!).  Without 
something  dramatic  like  this, 
how  many  years  can  we  really 
hope  to  keep  our  hobby  going. 
considering  the  mounting  com- 
mercial pressures  for  spectrum 
and  the  billions  they  are  willing 
to  pay  for  it?  Ham  legislators 
have  an  added  benefit  lo  us  of 
being  able  to  provide  some  clout 
when  matters  of  interference  and 
antenna  restrictions  come  up.  We 
need  to  infiltrate  the  state  legisla- 
tures, so  I'm  really  disappointed 
that  I  won't  be  able  lo  get  this 
message  across  at  the 
HamVcntion  this  year/' 

No,  I  didn't  get  any  answer. 

Most  conferences  pay  the 
travel  and  hotel  expenses  for  the 
speakers.  1  spoke  at  the  Tesla  So- 
ciety in  Colorado  Springs,  the 
Global  Sciences  Congress  in 
Tampa,  and  the  Edmonton  Ham 
Convention  last  year  on  that  ba- 
sis. But  it's  tough  for  me  to  take 
the  time  to  give  talks,  so  I 
haven't  been  pushing  it. 

Ideas 

If  you'd  follow  the  instruc- 
tions in  my  $5  booklet,  Making 
Money.  A  Beginner 's  Guide*  you 
wouldn't  have  to  have  me  ihink 
up  ideas  for  ways  to  get  rich.  I 
keep  coming  up  with  great  ideas 
for  new  businesses  on  at  least  a 
weekly  basis.  There  are  endless 


products  and  services  which 
would  sell  well,  but  which  aren't 
on  the  market  yet. 

When  I  was  a  kid  1  got  a  pair 
of  in-line  skates,  but  having  just 
two  wheels,  they  weren't  easy  to 
use.  By  adding  a  couple  more 
wheels  an  entrepreneur  litis 
racked  up  hundreds  or  millions. 
How  come  you  didn't  think  of 
that?  Well,  there's  a  wide-open 
opportunity  for  someone  now  to 
use  modem  materials  and  invent 
a  pair  of  roller  skates  (the  old 
kind \  that  are  light  and  can  be 
simply  snapped  on  a  pair  of 
{probably  special)  shoes.  What  a 
great  answer  to  getting  around 
our  cities!  Beats  the  heck  out  of 
walking.  But  they  have  to  be 
simple  to  put  on  and  take  off, 
and  easy  to  carry  around.  The 
market?  Millions  upon  millions 
of  pairs  for  use  in  every  city  in 
the  world.  Yes,  Pve  written 
about  this  before,  but  you 
haven't  done  anything  about  it 
yet*  I  don" I  want  to  hear  any 
complaints  about  your  not  hav- 
ing money. 

How  about  an  idea  for  a  new 
and  badly  needed  publication?  I 
sure  wish  I  had  the  time  to  do 
this.  This  has  to  do  with  helping 
food  companies  introduce  neu 
products.  Hundreds  of  new 
products  are  being  put  into  our 
supermarkets  every  year,  and 
zillions  of  dollars  are  being 
spent  to  build  their  sales.  How 
about  a  magazine  to  sell  at 
checkout  counters  which  would 
provide  information  about  these 
new  products?  Td  encourage  the 
public  to  try  the  new  products 
and  then  report  on  how  they 
liked  them.  A  vox  pop  approach. 
None  of  us  put  much  credibility 
on  product  endorsements  in  ads, 
but  where  an  independent  maga* 
/ine  publishes  customer  reac- 
tions, this  would  he  much  more 
believable.  And  this  is  some- 
thing no  company  could  gener- 
ate through  advertising, 

Yes,  there  would  be  both  good 
and  bad  reviews,  This  is  what  1 
did  when  I  published  CD  Re- 
view. It's  the  onlv  wav  to  main- 
tain  credibility.  Sure,  the  major 
labels  really  hated  it  when  we 
trashed  one  of  their  new  re- 
leases, but  since  our  readers 
were  spending  about  $25-30 
million  a  month  on  CDs,  they 
had  no  choice  hut  to  advertise  in 
my  magazine. 

It's  different  when  it  comes  to 
high-ticket  products  like  audio 
equipment.  There  my  policy  was 
to  only  publish  favorable  re- 
views. But  we  never  did  a  favor* 
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able  review  on  anything  that 
didn't  deserve  it.  This  is  my 
policy  with  73  loo.  If  a  product 

is  good,  I  want  10  help  the  manu- 
facturer to  sen  it.  If  ii  isnl  very 
good,  wc  just  keep  quiet. 

With  the  food  business  there 
are  so  many  new  products  and 
their  cost  is  low,  so  the  reviews 
should  be  brutal  where  brutal iiy 
is  called  lor.  In  the  long  run 
that's  helpful  for  the  manufac- 
turers too.  It  shortens  the  agony 
for  crappy  products  and  the 
company  will  lose  much  less  in 
the  long  run. 

Would  supermarkets  make 
room  for  a  new  magazine?  Any- 
thing that  helps  them  bring  in 
more  customers  and  sell  more 
products  will  get  good  place- 
ment. 

Yes,  I  seem  to  often  think  in 
terms  of  publications,  Well, 
they're  easy  to  start  small  and 
build,  With  today's  desktop 
computers  anyone  with  $1,000 
can  get  into  publishing. 

How  about  a  magazine  or 
even  a  flyer  called  Killer  tts  * 
This  would  review  the  B  movies 
on  tape,  and  there  are  thousands 
of  'em.  Some  are  darned  good. 
but  how  can  you  find  out  about 
'em?  You  sure  can't  tell  from  the 
package,  I  might  even  rent  some 
videos  if  I  had  a  way  to  tell  what 
was  good. 

For  that  matter,  we  need  a  lot 
better  system  for  reviewing  first- 
run  movies.  Oh,  I  tape  "Sneak 
Pre  views"  and  Siskel  and  Li  ben 
to  see  what  they  think,  but  I 
haven1!  found  them  very  reli- 
able.  My  idea  h  to  go  to  the  first 
showing  of  a  new  picture  and 
poll  the  emerging  audience. 
How  did  ihey  like  it?  You  could 
hire  a  dozen  high  school  stu- 
dents to  poll  a  couple  audiences 
and  you'd  have  information  that 
would  support  at  least  a  newslet- 
ter. HI  bet  you  could  gel  a  radio 
or  TV  spot  on  the  news  with 
your  results  too. 

Next  thing  you'll  be  review- 
ing plays,  new  museum  exhibits, 
and  so  on,  the  same  way. 

One  ideLi  I  wrote  about  several 
years  ago  and  you  ignored  had  to 
do  with  organizing  a  CD  for 
graduating  high  school  and  col- 
lege classes.  You'd  get  together 
with  a  local  recording  studio  and 
make  recordings  of  the  bands. 
choral  groups,  etc  as  a  gradua- 
tion keepsake-  It  would  be  like 
the  photos  of  the  graduating 
class* 

There  are  a  lot  of  schools 
within  driving  distance,  so  you 
could  work  up  quite  a  business. 


Just  keep  your  eyes  open  and 
your  imagination  on  the  front 
burner  and  you'll  be  able  to 
think  of  all  sorts  of  part-time 

money-making  opportunities. 

If  you  have  a  computer  and  la- 
ser primer  you  can  start  doing 
newsletters  for  local  businesses. 
They  don't  have  the  personnel, 
the  time,  or  the  equipment  to  do 
them,  but  a  newsletter  is  a  pow- 
erful celling  tool.  And  by  the 
time  you  Ye  doing  a  dozen  of 
'em,  you'll  be  very  busy.  The 
next  thing  you  know,  you'll  be 
keeping  their  mailing  list  for 
them  too. 

That  ought  to  hold  you  for  a 
while.  If  you'd  like  to  read  about 
more  of  my  brainstorms,  let  me 
know.  There's  no  shortage. 

More  Ideas 

Money-making  ideas,  ot 
course,  'ITiere  are  all  sorts  of 
products  and  services  out  there 
just  crying  for  entrepreneurs  to 
step  up  and  lake  a  swing,  Some 
will  provide  a  fun  and  profitable 
life  for  you.  Others  will  give  you 
the  opportunity  to  make  mil- 
lions— which  is  okay,  as  long  as 
you  don't  get  caught  up  in  the 
pursuit  of  money  as  a  goal  in  it- 
self. 

One  wide-open  opportunity  is 
in  the  organization  of  hi-fi 
shows.  Back  in  the  1950s,  when 
I  started  my  first  manufacturing 
business,  making  loudspeaker 
enclosures,  my  main  sales  tool 
was  demonstrating  my  product 
at  hi-fi  shows  uround  the  coun- 
try: New  York,  Boston,  Wash- 
ington. Chicago,  Los  Angeles, 
These  shows  were  in  hotels  and 
were  packed  solid  with  people 
listening  and  buying.  Without 
those  shows  my  speakers  never 
would  have  become  the  best 
selling  speakers  in  the  country 
within  two  and  a  half  years  of 
their  introduction.  But  I  don't 
know  of  anything  like  that  hap- 
pening around  the  country  now, 
and  I'm  too  busy  to  do  it;  though 
I  know  the  ropes,  having  put  on 
a  whopping  computer  show  in 
Boston. 

What  happened  to  the  shows? 
The  industry,  under  pressure 
from  Avery  Fisher,  took  control 
and  that  was  the  end  of  it.  Indus- 
try groups  tend  to  be  slow  to 
meet  changes.  Look  what  hap* 
pened  lo  the  IEEE  and  the  NCC 
shows,  once  the  largest  in  the 
country  in  electronics  and 
computers,  Pffft.  Showmen  can 
run  successful  shows,  not 
committees. 
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Cold  Fusion  Gets  Easier 

When      Doctors      Poos      and 

Heischmann.  two  respected  chem- 
ists, stuck  a  palladium  win?  into  a 
lithium  and  heav\  water  solution, 
and  then  passed  a  current  through  it 
for  some  days — suddenly  the  cell 
started  generating  far  more  heat 
than  any  chemical  reaction  could 
explain. 

Other  scientist*  tried  to  repli- 
cate the  experiment  using  palla- 
dium wire,  sheets,  and  chunks. 
Many  failed,  but  some  suc- 
ceeded. Those  who  failed  wen! 
to  the  press  to  expose1  P&Fs  fi- 
asco. Those  who  succeeded  kept 
working  to  refine  to  process— to 
make  it  work  faster,  more  de- 
pendably, and  generate  more 
heat. 

Physicists  were  adamant  that 
this  was  not  fusion  because  so 
little  radioactivity  was  detected. 
Impossible.  So,  lacking  any 
theory  for  why  I  his  "anomalous 
heat"  was  being  generated,  re- 
searchers went  by  the  seal  of 
their  pants  (empirical,  it's 
called),  trying  this  and  thai. 
Some  were  even  getting  heal  us- 
ing nickel  and  plain  water 

The  effect  uas  best  with 
metals  having  a  lattice -like  mo- 
lecular construction  such  as 
palladium,  nickel,  rubidium, 
rhodium,  and  platinum.  These 
metals  acted  like  sponges,  absorb- 
ing  hydrogen,  Ihey  found  that 
around  the  time  I  he  lattices  were 
85%  full  of  hydrogen  I  he  anoma- 
lous heat  started  appearing. 

Jim  Patterson,  an  inventor, 
and  not  a  chemist  or  physicist, 
figured  that  since  the  start  of  the 
reaction  depended  on  the  metal 
absorbing  hydrogen  as  quickh 
as  possible,  the  more  surface 
area  of  the  metal,  the  faster  it 
would  absorb  the  hydrogen.  So 
he  coated  some  microspheres  of 
polymer  with  palladium.  Sure 
enough,  the  reaction  started  reli- 
ably in  record  time — in  a  few 


minutes  instead  of  days,  And  the 
amount  of  heat  increased  amaz- 
ingly. By  last  December  he  dem- 
onstrated a  cell  at  a  power  com- 
pany conference  which  was  gen- 
erating over  a  thousand  watts  of 
heat  with  only  about  one  watt  of 
drive.  A  thousand  to  one! 

Nmm,  said  1,  U  those 
microspheres  work  so  well,  why 
not  eliminate  the  spheres  and 
just  use  cheaper  and  easier-to- 
make  finely  powdered  metal. 
That  would  have  even  more  sur- 
face area.  Or  go  the  next  step  to 
a  chelated  metal?  Heck,  go  to 
even  smaller  metal  panicles  by 
making  a  colloidal  suspension  of 
the  metal  in  the  electrolyte  solu- 
tion? Talk  about  surface  area! 

When  1  asked  Patterson  about 
this,  he  smiled  and  said  he'd 
done  just  thai  and  had  some  pat- 
ents in  the  works.  Jim*s  the  chap 
who  got  the  first  cold  fusion 
patent  on  his  cell,  and  then  the 
first  paLem  claiming  more  en- 
ergy out  than  in,  Since  that 
smacks  of  perpetual  motion, 
which  the  patent  office  has  al- 
ways refused  to  even  consider, 
this  may  be  a  historic  first.  It's 
real  enough  so  Motorola  and 
Bectel  are  already  said  to  be  li- 
censed to  help  develop  the  tech- 
nology. 

Lest  you  think  thai  colloidal 
metals  are  something  mysterious 
and  difficult  to  brew,  they're 
something  you  can  make  on  the 
kitchen  table  yourself,  In  min- 
utes. No,  this  cold  fusion  re- 
search field  doesn't  take  a  mil- 
lion dollar  laboratory  to  get  in  on 
the  fun.  Indeed,  the  leading 
American  researcher  in  the  field 
(before  Jim)  was  Dennis  Cra- 
vens, a  young  teacher  at  a  small 
college  in  Vernon, Texas.  Dennis 
set  up  a  small  lab  in  his  garage 
and,  investing  less  than  $5,000 
in  his  equipment,  was  a  true  pio- 
neer. I  first  met  Dennis  when  he 
was  delivering  a  lecture  on  his 
Continued  on  page  55 
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Andy  MacAJIister  WA5ZIB 
14714  Knights  Way  Drive 
Houston  TX  77083 

New  repeater  in  orbft 

A  new  UHF  repealer  is  in  orbit 
using  the  callsign  RR0DL.  It's  part 
of  (he  Space  AmateurFunk 
Experiment  (SAFEX)  from  Ger- 
many, and  is  fully  operational  from 
I  he  Mir  spate  station.  You  can  work 
stations  across  North  America  via 
this  70  cm  in-Kind  FM  repeater  in 
space.  Although  it  helps  to  use  a 
home  station  with  directional  anten- 
nas and  reasonable  power,  many 
stations  have  had  successful  con- 
tacts through  the  repeater  using 
only  handie-talkies  and  "rubber- 
duck"  antennas. 

What  is  SAFEX? 

On  October  30.  1985.  the  space 
shuttle  Challenger  was  launched 
carrying  the  first  German  Spacclab 


Mode  1:  NBFM  UHF  Repeater 

Downlink:  437  950  MHz 

Uplink:  435.750  MHz 

CTCSS  Tone  required  for  access. 

Mode  2:  <M>00-Baud  Packet 

Downlink:  437.975  MHz 
Uplink;  435,775  MHz 
No  CTCSS  tone  required. 
Primary  operation:  digipeater* 
Mailbox  active  with  onboard  laptop 

Mode  3;  QSO  Operation  with 
AfirCrew 

Downlink:  437.925  MHz 
Uplink:  435,725  MHz 
CTCSS  tone  required  for  access. 
Digital  voice  recorder  can  provide 

beacon  messages. 
Packer  transmission  of  digital 

pictures. 

SHF  Experiment:  10-MHz-wide 
linear  transponder 

Downlink  center:  2410  MHz 
Uplink  center:    1265  MHz 
Uses  include  high-speed  data,  ATV 
(FM  or  AM),  etc. 


Table  L  SAFEX-H  frequencies 
for  RR0DL  on  Mir. 
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mission.  During  the  w?eck-iong  mis- 
sion a  special  erossband  transceiver 
from  Bosch  was  used  b\  Dr 
Reinhard  Furrer  DD6CR  Dr.  Ernst 
Messcrschraid  DG2KM,  and  Dr 
Wubbo  Ockeis  PE1LFO  for  ham 
radio  contacts.  The  uplink  was  on 
channels  between  437,125  and 
437.375  MHz  with  a  downlink  on 
145.575  MHz,  Several  hundred 
calls  were  heard  by  the  German 
Spued nh  hums  and  dozens  of  suc- 
cessful contacts  were  made.  This 
was  the  first  German  amateur  ra- 
dio operation  from  space.  Since 
i hen  there  have  been  several. 

In  1992,  the  German  ham  activi- 
ties went  to  Mir  using  the  callsign 
DPI  MIR.  The  second  German 
Spacclab  mission  followed  in  1993, 
once  again  with  the  callsign 
DPOSL.  In  the  next  two  years  the 
Russian-ESA  (European  Space 
Agency )  operations  continued  with 
the  DP3M I R  endeavor  in  1 994  and 
the  DPOMIR  project  in  1995. 

In  1993,  discussions  and  nego- 
tiations ensued  between  NPO 
Encrgia  and  Russian  radio  amateurs 
concerning  future  ham  radio  gear 
and  operations  onboard  Mir.  A  new 
ham  radio  station  for  Mir  was  pro- 
posed. In  1 994  three  groups  in  Ger- 
many agreed  to  ftind,  design  and 
build  a  new  system  to  be  mounted 
in  the  "Priroda"  module  in  Mir.  The 
German  groups  included  the 
Deutscher  Amateur  Radio  Club 
(DARCK  the  Ham  Radio  Group  at 
the  German  Aerospace  Research 
Establishment  {DLR)  and 
the  Deutsche  Agentur  fuer 
Raumfahriangelegenheiten 
(DARA).  The  Russians  supported 
the  installation  in  the  "Priroda" 
module  and  the  operation  of  the 
station. 

Experience  with  earlier  German 
and  Russian  space  missions  showed 
that  astronauts  and  cosmonauts  are 
very  busy.  The  SAFEX-1I  system 
was  developed  to  allow  ham  radio 
activity  without  constant  interven- 
tion by  orbiting  hams.  The  popu- 
larity of  the  digital  packet  radio 
digipeater  system  used  by  the 
Shuttle  Amateur  Radio  Experiment 
provided  a  good  model,  but  did  not 
provide  any  unattended  voice  ac- 
tivity that  a  "flying"  repealer  can 
provide. 


The  gear 

The  SAFEX  system  is  com- 
prised of  two  main  units  with  vari- 
ous auxiliary  components.  The 
equipment  weighs  in  ai  around  30 
kilograms.  Three  external  antennas 
are  needed  along  with  significant 
electrical  power.  During  normal 
operation,  the  complete  system 
draws  about  50  wans  in  a  24-hour 
period  from  the  28- volt  Mir  power 
bus,  but  can  draw  as  much  as  300 
watts  in  two  hours  during  high- 
power  transmissions.  The  SAFEX 


Squelch  System — also  known 
as  "PL"  or  Private  Line)  tones  to 
activate  the  repealer  on  the  uplink 
frequency.  The  tone  used  in  July 
was  14L3  Hz,  also  known  as  EIA 
( Electronic  Industries  Association) 
ctMJe  4 A.  While  this  tone  setting  can 
be  chansed,  it  mav  become  the  stan- 
dard  for  future  operation.  Refer  to 
Table  1  for  uplink  and  downlink 
frequency  details. 

The  second  radio  unit  includes  a 
erossband  linear  transponder  with 
a  1 265  MHz  input  and  a  24 1 0  MHz 
otilpuL  While  use  of  the  70  cm 


"Many  stations  have  had  successful 

contacts  through  the  FM  repeater  in 

space  using  oniy  handie-talkies  and 

'rubber-duck*  antennas." 


gear  can  be  commanded  for  fre- 
quency and  mode  changes  by  the 
cosmonauts,  or  remotely  operated 
by  ground  stations  in  Russia  ( R3K 
in  Moscow)  and  Germany 
(DF0VR  in  Oberpfaffenhofcn), 

A  digital  voice  recorder  and  digi- 
tal voice  identifier  system  are  in- 
cluded, along  with  a  9600-  baud 
TNC  (Terminal  Node  Controller) 
for  packet  operation.  Appropriate 
filters  arc  incorporated  for  the  re- 
peater and  erossband  modes.  A  2 
meter  transceiver  is  noi  part  of  the 
current  system,  but  will  be  installed 
for  later  erossband  work. 

The  primary  radio  unit  is  the  430 
MHz  repeater  with  a  2.2  MHz  off- 
set between  input  and  output  fre- 
quencies. It  can  also  be  used  for 
two-way  contacts  with  those  on 
Mir.  or  as  an  AX, 25  packet 
digipeater.  still  with  the  2,2  MHz 
split  between  uplink  and  downlink 
frequencies.  A  laptop  PC"  can  be 
connected  to  the  SAFEX  70  cm  unit 
for  mailbox  operation  when  in  the 
packet  mode.  The  packet  system 
will  also  be  used  to  send  pictures 
from  Mir  using  a  special  file  for- 
mat compatible  with  a  new  soft- 
warn  version  of  JVFAXt  currently 
in  development.  A  digital  camera 
is  used  to  get  an  image  that  is  sub- 
sequently stored  in  the  laptop,  and 
ihen  transferred  to  the  TNC. 

During  the  first  days  of  the 
SAFEX-II  operation,  the  digital  re- 
corder was  used  to  send  a  voice 
message  on  an  FM  downlink  of 
437.925  MHz.  Early  repeater  op- 
eration required  die  use  of  CTCSS 
(Continuous-Tone.  Controlled- 


system  is  geared  more  toward 
"normal"  ham  operation,  the 
L/S-band  system  is  an  experiment 

designed  to  test  techniques  that  may 
become  more  prevalent  on  future 
manned  missions.  The  microwave 
transponder  is  10  MHz  wide  and 
uses  an  IF  (Intermediate  Fre- 
quency) in  the  70  cm  band,  This 
bandwidth  is  capable  of  passing 
high-speed  data  or  even  television 
signals.  The  ATV  (Amateur 
TeleVison)  group  at  the  University 
of  Bremen  was  tasked  with  the  de- 
sign and  con  st  met  ion  of  many  of 
the  L/S-band  components.  The 
wide  bandwidth  of  the  transponder 
is  sufficient  to  pass  most  AM  or  FM 
ham  TV  signals.  For  narrowband 
signals,  however*  the  Doppler  shift 
will  be  a  problem.  At  2410  MHz,  a 
signal  can  exhibit  over  100  kHz  of 
apparent  drift  from  AOS  (Acquisi- 
tion of  Signal )  to  LOS  (Loss  of  Sig- 
nal j  during  an  overhead  pass,  SSB 
(Single  Sidehand)  orCW  (Continu- 
ous Wave)  operation  will  be  a 
REAL  challenge. 

Finding  Mir 

The  best  way  to  track  the  Mir 

space  station  is  to  use  a  tracking 
program  on  a  computer  Software 
can  usually  be  purchased  or  found 
on  various  BBSs,  vm  the  Internet, 
A  good  source  of  quality  programs 
is  through  AMSAT,  the  Radio 
Amateur  Satellite  Corporation.  You 
can  call  for  information  at  (301) 
589-6062.  Access  via  the  World 
Wide  Web  can  be  found  at  hup: 
//www.amsaLorg,    A    simple 


Timeline 

Downlink 

Offset 

Uplink 

Start  of  Pass 

437.960 

-2.22 

435.740 

437.955 

-2.21 

435.745 

Closest  Point 

437.950 

•2.20 

435.750 

■ 

437.945 

-2.19    •. 

435.755 

End  of  Pass 

437.940 

-2.18 

435.760 

J 

Table.  2.  Dapple r+correctmg  Mir  repeater  frequencies  {MHz)  for 
ground  use. 


alternative  is  to  set  a  dual-band  (2 
meter  and  70  cm)  radio  or  scanner  to 
listen  on  145.55  MHz  and  437.95 
MHz_  The  2  meter  simplex  frequency 
has  been  active  for  many  yean,  and 
the  70  cm  frequency  is  the  Mir 
SAFEX41  repeater  output. 

Working  the  SAFEX4I 
repeater 

At  70  cm  frequencies.  Doppler 
shift  is  a  serious  consideration  for 
NBFM  (Narrow-Band  FM)  work. 

The  app;irent  recei\e  frequency  at  the 
beginning  of  a  pass  will  be  as  much 


will  be  necessary  to  transmit  lower 
than  expected  to  get  into  the  repeater. 
For  example,  if  the  repeater  signal  is 
heard  best  on43Z96MHz  (rather  than 
[he  published  437.95  MHz),  the  ap- 
propriate uplink  will  be  on  435.74 
MHz  (raiher  than  on  43575  MHz). 
This  correction  wiU  change  during  the 
pass.  Continuously  modifying  the  re- 
peater offset  in  the  radio  during  a  10- 
minute  pass  can  be  difiFiculL  If  your 
1  HF  transceiver  has  memories  that 
can  be  programmed  with  different  re- 
peater offsets  or  input/outpni  frequen- 
cies, an  easy  alternative  is  possible. 


"The  SAFEX-il  system  was  developed  to 

allow  ham  radio  activity  without 
constant  intervention  by  orbiting  hams. 
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as  10  kHz  higher  than  expected,  At 
the  end,  it  will  be  10  kHz,  lower,  To 
get  into  the  repeater,  compensation 
must  also  be  applied  to  the  upl  ink  sig- 
nal. 

Using  the  published  uplink  and 
downlink  frequencies,  effective  com- 
munications can  only  be  achieved 
through  the  repeater  when  the  Mir 
space  station  is  at  iLs  closest  point  to 
the  observer.  At  all  other  limes  during 
the  pass,  corrections  must  be  made  to 
hear  the  repeater  output  and  to  get  into 
the  receiver. 

Doppler  shift  is  a  result  of  the  rela- 
ti\e  velocity  of  a  moving  object  with 
respect  to  an  observer.  For  a  horizon- 
grazing  Mir  pass  it  will  be  at  a  mini- 
mum. For  an  overhead  pass  it  will  be 
at  a  maximum.  Most  new  tracking 
programs  allow  the  inclusion  of  a  spe- 
cific frequency  for  Doppler  calcula- 
tions. Use  437.95  MHz  if  your 
program  has  this  option.  It  will  pro- 
vide data  on  what  to  expect  when  the 
space  station  comes  over. 

While  listening  at  a  higher  fre- 
quency at  the  beginning  of  a  pass,  it 


In  a  typical  70  cm  HT  or  mobile  rigt 
with  tuning  increments  of  5  kHz,  pro- 
gram five  different  memory  locations 
with  appropriate  receive  frequencies 
and  repeater  offsets.  Don't  forget  to 
include  the  J4L3  Hz  CTCSS  (PL) 
lone.  Table  2  is  a  list  of  five  receive 
frequencies  and  suitable  transmit  off- 
sets that  will  take  care  of  the  Doppler 
corrections  needed  during  any  pass. 
Simply  tune  for  the  best  audio  qual- 
ity, and  the  programmed  offset  will 
provide  the  proper  uplink  frequency 
to  center  vour  signal  in  the  Mir  re* 
peater  receiver. 

The  S AFEX-D  system  will  provide 
much  more  than  just  a  high-flying  re- 
peater. With  the  high-speed  packet  and 
ATA -capable  microwave  transponder 
many  experiments  and  exciting  activi- 
ties are  possible.  The  German  and 
Russian  groups  will  be  exercising  the 
different  subsystems  in  the  months  to 
come,  and  unlike  a  typical  hamsai, 
there's  someone  always  nearby  to  hit 
the  reset  swiich,  pull  the  covers  off* 
or  just  pack  the  gpar  up  for  shipment 
back  home  for  any  needed  repair. 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  TI  voice  synthesizer  and  full 

feature  autopatch  incredibly  priced  at  $299.00* 


Features  Include: 

S  Voice  Synthesizer 

S  (412)  Word  Vocabulary 

S  Twelve  Voice  Messages 

S  Two  Voice  Identifiers 

S  CW  Identifier 

S Full  Feature  Auiopatch 

f  User  Speed  Dials 

S  Emergency  Speed  Dials 

y  Reverse  Autopatch 

SDTMF  Key  Pad  Test 

SDTMF  Repeater  Access 

SDTMF  Repeater  Muring 

i/  (56)  Control  Functions 

y  Remote  Control  Switches 

S  Hardware  Logic  Inputs 

SDVR  Controller  Ready 


f  Female  Voice  dt  Sound  Effects 
y  Programmable  Courtesy  Tones 
S  Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 
including  schematic,  voice  word  list,  and  control  functions. 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

463 1  NM  3 1 st  Avenue,  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone  (954)  978-6171  Fax  (407)  488-2894 

http:ilwwwxatauto.com 
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WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft.  of  antennae  at  70  mph! 
Tri-Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers.         CALL 
All  towers  are  complete  with       Off  rffl/IF 
rigid  concrete  base  mount.       EOR  A  FREE 

miom 


MasterCard 


n 

TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  VtsaJia,  CA  93291 
Where  engineering  and  quality  come  first! 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 
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Crrr's  corner 


Number  54  <m  your  feedback  card 


Joseph  J.  Cam  K4IPV 

P.O.  Box  1099 

Falls  Church  VA  22041 

E-mail:  carrjj@aol.com 


Calculating  Antenna 
Bearings 

If  you're  a  DXcr  who  uses  a 
directional  antenna,  especially  ;i 
yagi  or  quad  beam  (which  arc 
unidirectional),  then  it  might  he 
nice  lo  know  ihe  direction  in 
which  lo  point  the  darned  thing. 
The  Lrick  is  to  know  [he  great  - 
circle  hearing  between  your  lo- 
cation and  the  DX  location.  Thai 
bearing  can  be  calculated  wiih 
some  simple  spherical  trigonom- 
etry using  a  hand-held  calculator 
or  a  computer  program.  Before 
talkine  about  the  math,  however, 
we  need  to  establish  a  frame  of 
re leiei ice  thai  miikes  the  system 
work. 

Latitude  and  longitude 

The  need  for  navigation  on  the 
surface  of  the  Earth  caused  ihe 
creation  of  a  grid  system  to  locate 
specific  points  on  the  surface  of 
our  globe.  Figs.  1  and  2  show  how 
this  system  works,  Longitude 
lines  (Fig,  1}  run  from  the  North 
Pole  10  the  South  Pole,  The  refer- 
ence point  (longitude  zero), called 
the  prime  meridian,  runs  through 
Greenwich,  England.  The  longi- 
tude Of  the  prime  meridian  is  0 
degrees.  Longitudes  west  of  the 
prime  meridian  are  given  a  plus 
sign  i+),  while  longitudes  cast  of 
the  prime  are  given  a  minus  (-) 
sign,  If  you  continue  the  prime 
meridian  through  the  poles  to  the 
other  side  of  the  Earth  it  has  a  lon- 
gitude of  180  degrees.  Thus,  the 
longitude  values  run  from  -ISO 


NORTH 


EGUATOR 


PRIME 

MfcftlUIAN 


SOUTH 


Fig.  2.  Measuring  latitude. 

degrees  lo  +180  degrees,  with 
±180  degrees  being  the  same  line. 
The  observatory  at  Greenwich 
is  also  the  point  against  which 
relative  time  is  measured.  Every 
15-degrec  change  of  longitude  is 
equivalent  to  a  one-hour  differ- 
ence from  the  Greenwich  time*  To 
the  west,  subtract  one  hour  for 
each  15  degrees,  and  to  the  east, 
add  one  hour  for  each  1 5  degrees. 
Thus,  the  time  on  the  east  coast 
of  the  United  Slates  is  -5  hours 
relative  to  Greenwich  time.  At 


gitudc.  often  with  tragic  results. 
In  Lhe  early  18ih  century,  the  Brit- 
ish government  offered  a  large 
cash  prize  to  anyone  who  could 
design  a  chronometer  that  could 
be  taken  to  sea.  By  keeping  the 
chronometer  set  accurately  to 
Greenwich  Mean  Time,  and  com- 
paring GMT  against  local  lime 
(i.e.  at  a  time  like  high  noon,  when 
the  position  of  the  sun  is  easy  to 
judge),  the  longitude  could  be 
calculated.  If  you'd  like  to  learn 
more  about  this  subject,  most  de- 
cent libraries  have  books  on  ce- 
lestial navigation. 

The  great  circle 

The  shortest  distance  between 
two  points  is  a  straight  line,  right? 
Nope,  not  on  a  globe.  On  the  sur- 
face of  a  globe,  a  curved  line 
called  a  great-circle  path  is  the 
shortest  distance  between  two 
points.  This  path  can  cause  some 
interesting  anomalies.  For  ex- 
ample, I  live  on  a  latitude  that  is 
close  to  the  latitude  of  Lisbon, 
Portugal  (in  which  case,  why  do 
they  get  the  good  weather?)* 
Given  that  facL  one  might  assume 


'The  great-circle  bearing  between  your 
location  and  a  DX  location  can  be 

calculated  with  some  simple  spherical 

trigonometry,  using  a  hand-held 

calculator  or  a  computer  program. " 


Fig.L  Measuring  longitude. 
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one  time*  we  called  time  along  Lhe 
prime  meridian  Greenwich  Mean 
Time  (GMT),  also  called  Zulu 
time  lo  simplify  matters  for  CW 
operators. 

Latitude  lines  are  measured 
against  the  equator  (Fig.  2),  with 
distances  north  of  the  equator  be- 
ing taken  as  positive*  and  dis- 
tances south  of  the  equator  being 
negative.  The  equator  is  0°  lati- 
tude, while  the  North  Pole  is  +90° 
latitude  and  the  South  Pole  is  *90c 
latitude* 

Long  ago,  navigators  learned 
that  latitude  can  be  measured  by 
"shooting"  the  stars  and  consult- 
ing a  special  atlas  to  compare  the 
angle  of  certain  stars  with  tables 
that  translate  to  latitude  numbers. 
The  longitude  measurement, 
however,  is  a  bit  different.  For 
centuries  sailors  could  measure 
latitude,  but  had  to  euess  at  too* 


that  1  would  point  my  beam  due 
east,  at  a  bearing  of  90°  from  true 
north*  If  I  did  that.  I  might  hear 
Portuguese  voices  coming  over 
the  receiver*  but  they  would  be 
from  the  west  coast  of  Africa, 
close  to  Angola  (a  former  Portu- 
guese colony). 

Fig*  3  shows  the  basic  problem 
of  calculating  antenna  bearings. 
Consider  two  points  on  a  globe: 
A  is  sour  QTH,  while  B  is  the 
other  station's  QTH.  The  distance 
D  is  the  great-circle  path  between 
AandB. 

The  great-circle  path  length  can 
be  expressed  in  either  degrees  or 
distance  (as  miles,  nautical  miles 
or  kilometers).  To  calculate  the 
distance,  it  is  necessary  to  find  the 
difference  in  longitude  (L)  be- 
tween your  longitude  (LA)  and 
the  other  guy's  longitude  (LB): 
L  =  LA  -  LB.  Keep  the  signs 


Fig.  3.  The  great -circle  path. 

straight.  For  example,  if  your 
longitude  (LA)  is  40°,  and  the  other 
guy's  longitude  (LB)  is  - 1 20°,  then 
L  =  40-  (-120)  =40+  120^160. 
The  equation  for  distance  (D)  is: 

cosD  ■  (finA  i  iinff)  +  (c«4 1  cosfl  i  cost) 

D  is  the  angular  great-circle 

distance: 
A  is  your  latitude: 

B  is  the  other  stations  latitude. 

To  find  the  actual  angle,  lake 
the  arccos  of  Equation  1*  i.e.: 

D  =  arccos{cos0 1 

In  the  next  equation  you  will 
want  to  use  D  in  angular  measure, 
but  later  on  you'll  want  to  con- 
vert D  to  miles*  To  do  that  neat 
trick,  multiply  D  in  degrees  by 
69.4.  Or.  if  you  prefer  metric  mea- 
sures, then  D  times  1 1 1.2  yields 
kilometers,  This  is  the  approxi- 
mate distance  in  statute  miles  be- 
tween A  and  B. 

To  find  the  bearing  from  true 
north,  then  work  the  equation  be* 
low: 

r  siitfl  ■  (sinA  s  cosP)  i 
C  =  *r™*i      (cotUisinD)      J 

The  problems 

Now  for  the  rub:  This  equation 
won't  always  give  you  the  right 
answer  unless  you  make  some 
corrections. 

The  first  problem  is  the  'same 
longitude  error,**  i.e.  when  both 
stations  are  on  the  same  longitude 
line.  In  this  case,  L  =  LA  -  LB  =0* 
lfLATA>LATB,thenC=l8Q°t 
but  if  LATA  <  LAT  B,  then  C  =  0°. 
II  LAT  A  =  LAT  B,  then  what's 
the  point  of  all  these  calculations? 

The  next  problem  is  found  when 
the  condition  -180°  <  L  <  +180° 
is  not  met,  i*e.  when  the  absolute 
value  of  L  is  greater  than  180°, 
ABS(L)  >  180c.  In  this  case. 


either  add  or  subtract  360  in  order 
10  make  ihc  value  between  ±  t  S0°: 

lfL>+18Q.ihenL  =  L-360 
If  L<-180,  then  L  =  L  +  360 

One  problem  seen  while  calcu- 
lating these  values  on  a  computer 
is  the  fact  that  in  BASIC  the 
sin(X)  and  cos(X)  cover  different 
ranges  (see  Fig,  4).  The  sin(X) 
function  returns  values  from  0°  to 
360°,  while  the  cos(X)  function 
returns  values  only  over  0°  to 
180°,  If  L  is  positive,  then  the  re- 
suit  of  Equation  3,  bearing  C,  is 
accurate,  but  tf  L  is  negative  then 
the  actual  value  of  C  =  360  -  C  I 
ran  across  this  problem  when  try- 
ing to  compare  the  results  of  cal- 
culations from  New  York,  NY 
(40.43N,  77W),  to  Japan  and 
points  in  Australia.  I  had  expected 
some  bearings  in  the  northwest- 
erly direction  because  of  the 
great-circle  map  published  in 
older  editions  of  the  ARRL  An- 
lenna  Book.  Oops!  After  doing  a 
bit  more  research,  I  found  the  er- 
ror and  added  the  test  below  to  my 
program: 

IFL<0then 
L  =  360  -  L 

Else  L  =  L 
End  if 

Another  problem  is  seen  when- 
ever cither  station  is  in  a  high  lati- 
tude near  either  pole  (±90°),  or 


where  both  locations  are  very 
close  together,  or  where  the  two 
locations  are  antipodal  (i.e.  on 
opposite  points  on  the  Earth's  sur- 
face) According  to  Hall  (1973), 
the  best  way  to  handle  these  prob- 
lems is  to  use  a  different  version 
of  Equation  3  that  multiplies  by 
the  cosecant  of  D  (i.e.  csc{D)), 
rather  than  dividing  by  sine  of  D 
(i.e.  sin(D)). 

1  have  a  Visual  BASIC  4.00 
program  for  calculating  the  bear- 
ing and  distance,  but  the  listing  is 
not  suitable  for  printing  here.  An 
executable  version  will  be  avail- 
able soon,  so  contact  me  for  price 
and  availability  if  you  want  a  Win- 
dows© program  for  calculating 
bearings, 

Acknowledgment:  My  thanks 
to  the  ARRL  Technical  Depart* 
ment  for  aid  in  locating  Hull's  ar- 
tick,  as  well  as  other  material  on 
the  problem  of  bearing  calcula- 
tions. 

Connections 

1  can  be  reached  via  snail  mail 
at  P.O.  Box  1099,  Falls  Church, 
VA  22041,  or  via  Internet  E-mail 
at  carrjj@ aol.com. 


Reference: 

Jerry  Hall,  K1PLP  (1973). 
"Bearing  and  Distance  Calcula- 
tions by  Sleight  of  Hand/*  QST* 
August  1973,  pp.  24-26. 


eg! 


310  Garfield  St  Suite  4         OlSllv 
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Control  your  home 
from  your  radio! 


The   AukvKaII®  AK-16 

DTMF    Controller    Board 

features  16  relay  driver 
outputs  and  PTMF  to  X-10 
house     control     capability! 

Lining  your  radio  keypad,  you  can  control  either  the  netay 
outputs,  X-10  modules,  or  both?  X-1D  operation  requires  the 
PL-515  Power  Line  Irrterface  ($20).  The  AK*I6  mates  readily 
wfth  our  RB-8/1  $39)  or  RB-16/1  ($149)  relay  boards  The 
0-12  digit  security  code  is  user  programable  using  your  DTMF 
keypad*  Additional  features  include  reprogramable  CW  ID  and 
several  modes  of  operation,  including  two  with  CW  response 
tones.  Printed  circuit  board,  assembled  and  tested, 
Visa,  MASTtRCARcL  American  Express,  Discover  CarH 
COD  on  CasIh  or  Money  OrcIer  Basis  or^ly 
S/H:  $8  USA;    SI  1  CanacIa;    $16  ForfU(n.    COD:  $5 

Price  and  Specifications  are  subject  to  change  without  notice 

Se  Hobto  EsponoL  Pido  per  Don  Moser. 

Orders:  (800)  338-9058 

Info:  (541)  687-2118   Fax:  (541)  687-2492 
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Fig.  4*  Sine  arid  cosine  ranges. 


Never  shy  bie 

Continued  from  page  5 1 

work  at  the  3rd  International 
Conference  on  Cold  Fusion 
(ICCF-3)  in  Maui  in  1993.  Den- 
nis is  now  working  wilh  Jim, 
helping  him  lo  develop  his  cells. 

With  mosi  of  the  world  pretty 
well  discovered,  today's  pioneers 
arc  in  the  high-tech  fields,  bring- 
ing us  cellular  radio,  packet, 
personal  computers,  and  such. 

Getting  back  to  colloids.  I  ran 
into  these  first  with  my  reading  in 
the  health  area.  It  seems  that  col- 
loidal silver  is  a  miracle  remedy 
for  many  problems.  It's  very  easy 
to  make,  You  merely  put  a  couple 
pure  silver  wires  in  distilled  water, 
add  a  little  pure  salt  to  make  it 
conductive,  and  then  pass  a  small 
current  through  it.  In  minutes  you 
have  a  silver  colloid  solution. 
How  much  voltage  does  it  take? 
28  volts  is  fine  (four9V  batteries). 

I'm  reading  all  1  can  on  the 
use  of  silver  colloids  for  health 
purposes  and,  when  I  get  some 
time,  I'll  have  a  booklet 
available  for  anyone  interested. 

What* 6  a  colloid?  It's  particles 
of   metal    so    small    that    they 


remain  suspended  in  a  solution 
and  don't  sift  out  when  left  un- 
disturbed. We* re  talking  very 
small  particles,  just  a  few  mol- 
ecules each.  That's  why  there  is 
such  an  enormous  surface  area 
for  the  cold  fusion  reaction. 

Will  it  be  Jim  and  Dennis 
demonstrating  a  cell  generating 
10,000  watts  next  year  wilh  one 
wan  of  drive,  or  you?  How's 
your  pioneering  spirit?  Have  you 
ever  had  a  desire  to  go  where 
few  have  gone  before?  The 
threshold  of  the  unknown  isn't 
as  far  away  as  you  think.  I've 
been  privileged  it)  be  good 
friends  with  several  of  our  ham 
pioneers — Sam  Harris  W1FZJ 
who  did  pioneering  moonbounce 
work  and  invented  the  parametric 
amplifier  was  a  very  good  friend.  As 
was  John  Williams  W2BFD,  the 
pioneer  of  radioteSetype,  Jack 
Babkes  W2GDG  with  narrowband 
FM,  and  Wes  Schum  W9D  YV  with 
sideband 

The  frontiers  today  are  no  far- 
ther away  than  they  were  a  cen- 
tury ago,  But  instead  of  Africa, 
Tibet  and  reaching  the  poles, 
they're  in  digital  voice,  spread 

spectrum,  cold  fusion,  and  the 
Continued  on  page  59 
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Hum  to  hum 


Number  56  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Miller  NZ9E 
7462  Lawier  Avenue 
Ntles  \L  60714-3108 


As  7Ji  "Ham  to  Ham"  column 
begins  its  second  year  with  this 
issue.  Id  like  to  take  just  a  mo- 
ment to  express  my  thanks  for  alf 
of  those  contributors  who*  ve  sent 
in  ihcir  tips,  suggestions,  and 
ideas ...  the  meat  and  potatoes  that 
keeps  the  column  going  and 
growing.  I'm  always  looking  for 
more,  so  don'i  hesitate  to  offer 
your  own  ideas  to  the  list,  There's 
a  lot  of  information  this  time,  so 
let's  gel  right  to  iL 

Lighten  up 

From  George  Vaughn 
WA4VWR:  Tve  found  a  local 

source  for  the  bulbs  that  illumi- 
nate the  Kenwood  TS-940*s  sub- 
display.  When  one  of  them  went 
bad  in  my  TS-940S,  [  removed 
both  and  measured  the  voltage 
applied  to  and  the  current  drawn 
by  the  single  working  bulb  ...  12 
volts  at  75  milliamperes.  A  trip  to 
the  local  Radio  Shack™  store  re- 
sulted in  my  discovering  standard 
RS  replacement  bulbs  of  the  ex- 
act size  and  shape  (RS  Cat,  #272- 
109 2),  hut  the  RS  bulbs  draw  15 
mA  less,  or  60  mA — and  they 
lack  I  he  little  green  'bootie*  that 
the  original  Kenwood  bulbs  have. 
The  *hootie*  can  be  carefully  re- 
moved from  the  old  bulb  (pro- 
vided it  hasn't  been  cooked  into 
place),  and.  with  the  aid  of  a  touch 
of  clear  silicone  grease,  can  be 
installed  on  the  RS  replacement 
bulb  quite  easily. 

'The  15  milliamp  difference  in 
current  (and  light  output)  is  about 
the  same  as  if  one  were  to  put  a 
47  ohm,  1/2  watt  bulb-Hfe-ex- 
tending  resistor*  in  series  with  the 
Kenwood  bulb,  so  to  me  if  $  per- 
fectly acceptable.  The  biggest  dif- 
ference is  in  the  price:  $1.49  for 
two  of  the  RS  bulbs  vs.  $4.19  for 
each  of  the  Kenwood  replace- 
ments ($8,38  total")  plus  $6,00 
shipping.  That's  $7.19  per  bulh 
from  Kenwood,  75  cents  per  bulb 
from  Radio  Shiek.  Guess  which 
ones  I'm  using  in  the  future, 

"What  about  thcTS-940S^  fcS- 
mctcf  bulbs  ...  does  Radio  Shack 


carry  a  replacement  for  them.1 
Yes,  but  this  lime  the  difference 
is  more  pronounced,  The  bulbs  in 
the  S- meter  are  1 2V  at  75  mA;  the 
Radio  Shack  replacement  with 
wire  leads  (Cat.  #272-1141)  is 
rated  at  1 2  V  but  this  time  at  onl  v 
25  mA.  It's  noticeably  dimmer 
than  me  stock  Kenwood  bulb,  but 
it  may  be  acceptable  to  many; 
you'd  have  to  try  it  and  see.  Per- 
sonally, I  chose  to  use  Radio 
Shack's  Cat.  #272-1143,  a  12V, 
75  mA  bulb,  but  with  a  screw-in 
type  of  base.  If  you  use  the  same 
bulb  as  I  did,  its  advisable  that 
you  not  solder  the  12  volt  feed 
wire  directly  to  the  screw-type 
base,  but  rather  wrap  a  couple  of 
turns  of  non-stranded,  fairly  stiff 
wire  around  the  screw-threads 
instead.  Also,  be  sure  to  connect 
the  "ground*  12  volt  feed  wire  to 
the  screw-base,  not  the  'hot'  wire. 
If  the  screw-base  on  this  bulb 
were  to  ever  cut  through  the  in* 
suiating  grommeu  you  might 
damage  your  set  if  the  hot  1 2  voll 
lead  were  connected  to  it  and  then 
shorted  the  supply  bus  to  ground. 
You  can  easily  determine  which 
feed  wire  is  'hot*  and  which  is 
ground  by  measuring  each  with  a 
voltmeter  when  the  set  is  turned 
on.  The  *hof  wire  will  have  12 
volts  on  it  and,  of  course,  the 
ground  wire  won't  Again,  make 
sure  that  the  ground  wire  connects 
to  the  screw-base  shell  of  the  re* 
placement  bulb.  The  tip  of  the  re- 
placcment  bulb  should  be 
reasonably  safe  to  solder  the  "hot" 
1 2  volt  lead  to,  using  the  existing 
'solder-blob*  as  a  connection 
point ...  do  it  quickly. 

"One  other  small  caveat:  The 
#272*1143  bulb  is  just  a  tad  too 
large  to  fit  into  the  existing  holes 
in  the  back  of  the  TS-940S*s 
meter,  but  a  few  seconds  with  a 
tapered  reamer  will  result  in  the 
right  hole  size  for  a  nice  fit;  take 
your  lime  and  don't  get  carried 
away!  If  done  properly,  the  origi- 
nal Kenwood  bulbs  can  still  be 
used  later  on  if  desired.  By  the 
way,  it  is  necessary  to  remove  the 
metal  meter  mounting  bracket  to 
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again,  the  cost  savings  are  well 
worth  the  small  extra  effort." 

Moderator's  note:  We've  all 
noticed  how  difficult  it's  become 
to  change  the  pilot  lamps  inside 
most  of  today's  radios.  In  the  old 
days*  when  both  radios  and  lamps 
were  a  lot  bigger,  changing  a  pi- 
tot  lamp  was  a  pretty  straightfor- 
ward t  easily  accomplished  job  , 
The  lamp  was  always  mounted  in 
a  socket,  and  usually  a  twist  of  the 
wrist  popped  it  right  out.  Not  so 
today;  most  are  now  on  small 
wires,  soldered  in  place  and  bur- 
ied deep  within  the  wiring  of  the 
fnmt  panel.  It  usually  requires 
some  internal  "surgery, "  so  many 
hams  either  don  r  bother  chang- 
ing them  at  all  when  they  hum 
out,  or  they  leave  the  job  for  when 
the  set  has  to  be  disassembled  for 
some  other  troubleshooting  rea- 
son. George  has  offered  some 
welt-thought-out  advice  in  his  tips 
from  above:  here  s  some  more  for 
you  to  consider- 
More  on  lamps 

What  follows  won't  make  the 
task  of  bulb  changing  any  easier 
but  it  just  might  double  or  triple 
the  time  between  pilot  lamp  fail- 
ures. When  a  lamp  does  burn  out, 
many  probably  think  first  of  go- 
ing back  to  the  manufacturer  for 
a  replacement,  There's  nothing 
wrong  with  thai  idea,  especially 
if  if  s  a  very  specialized  type  of 
bulb.  But,  as  George  pointed  out, 
if s  probablj  the  most  expensive 
and  time  consuming  route  to  take, 
especially  when  there  may  be  a 
much  more  cost  effective  ap- 
proach. Since  Radio  Shacks  slock 
a  number  of  small,  low  voltage 
lamps,  many  of  which  will  either 
fit  directly  or  can  be  adapted  to 
fit,  a  bit  of  "ham  innovation"  i% 
sometimes  needed,  as  exhibited  in 
George's  piece. 

Take  a  look  into  what  Radio 
Shack  calls  their  12V  micro-lamp. 
Cat,  #272-1092.  It  may  well  work 
as  a  replacement  bulb  for  LCD 
displays  and  other  situations 
where  a  very  small  size  lamp  is 
in  order  Hobby  stores  also  carry 
what  they  call  "grain-of-wheaf1 
lamps,  which  arc  very  similar,  but 
he  sure  to  ask  about  their  voltage 
and  current  ratings.  By  the  way, 
using  a  lamp  rated  at  a  higher 
voltage  is  fine,  as  long  as  it  will 
provide  enough  brightness  once 


if s  installed;  in  fact,  it  will  last 
a  lot  longer  than  one  rated  at 
the  nominal  voltage.  Additionally* 
if  you  lower  the  voltage  to  a 
12V  lamp,  even  by  just  a  couple 
of  volts,  youTl  increase  its  life 
dramatically.  V  ve  seen  test  cur\  es 
that  prove  that  the  life  expectancy 
of  a  lamp  zooms  upward  as 
the  voltage  across  it  goes  down, 
and  vice  versa  of  course.  Putting 
a  resistor  in  series  with  each  lamp 
you  replace  will  often  give 
you  two  to  three  times  the  life  ex- 
peclancy  from  a  given  bulb, 
everything  else  being  equal. 

There  are  three  things  to  con- 
sider before  doing  ihis:  what 
value  resistor  will  he  needed; 
what  its  wattage  rating  should  be; 
and  how  much  loss  of  light  is  ac- 
ceptable. Lowering  the  voltage  to 
the  lamp  will  decrease  its  bright* 
ness — and  shift  its  color  toward 
the  red  region — so  you'll  have  to 
judge  visually  whether  you  can 
accept  these  consequences. 

You  can  install  the  lamp,  clip- 
leading  a  resistor  in  series  with  it, 
then  looking  at  the  meter  or  dis- 
play under  normal  room  lighting, 
to  see  if  its  OK  for  your  own  par- 
ticular situation.  To  arrive  at  the 
right  resistor  values,  simply  use 
Ohm's  Law,  plugging  in  the  cor- 
rect numbers  for  your  own 
transceiver's  lamp  supply: 

•Voltage  drop  desired  divided 
by  the  lamp's  rated  current  equals 
the  resistance  needed. 

►Voltage  drop  desired  times  the 
lamp's  rated  current  equals  the 
resistor's  wattage. 

By  way  of  an  example,  lef  s 
take  the  Radio  Shack  #272-1092 
lamp  rhat  I  mentioned  before, 
which  has  a  current  rating  of 
60  mA  or  .06  amps.  Lef  s  say 
wed  like  to  drop  the  12  volts 
feeding  the  lamp  down  to  10 
volts,  or  a  2  volt  total  drop.  We 
plug  in  the  numbers: 

2  (volts)  divided  by  ,06  (amp) 
equals  33  ohms: 

2  (volts)  limes  .(tfi  tamp)  equals 
,12  watt. 

Now  we  know  that  we'll  need 
a  33  ohm.  1/4  to  1/2  watt  resistor 
in  scries  with  each  lamp  in  order 
to  drop  the  1 2  volt  lamp  supply 
down  to  10  volts.  A  1/2  watt 


resistor  will  provide  a  fouMimes- 
safety  margin  for  heat  dissipation 
(dissipation  ratings  for  resistors 
generally  assume  their  full  lead 
length  in  free  air,  so  it's  safest  to 
over-raie  them  by  two  to  four 
times  for  shorter  lead  lengths 
and  operation  within  confined 
enclosures). 

By  the  way,  try  to  avoid  using 
bulbs  intended  for  flashlight  ser- 
vice; they're  often  high  bright- 
ness* low  life  expectancy.  There 
are  charts  available  showing  life 
expectancy  at  raxed  voltages  for 
various  lamp  type  numbers.  The 
lamp's  manufacturer  can  provide 
this  information  and  it's  also 
sometimes  included  in  the  more 
complete  electronic  supply  house 
catalogs.  It's  surprising  how 
much  different  lamps  do  vary  in 
their  average  life  expectations. 

Don't  "n It-pick"  on  Allnco! 

Lust  month  I  gave  you  some 
tips  on  how  to  improve  the  A  linco 
DR-l200T's  static  discharge  re- 
sistance with  improved  ground- 
ing.  There  are  usually  ways  to 
improve  upon  just  about  any  ra- 
dio made.  I'm  not  trying  to  nit- 
pick  on  Alinco,  it's  simply  that 
I've  become  fairly  familiar  with 
this  rig  and  feel  comfortable  at- 
tempting some  "improvements." 

This  month  I'll  show  you  how 
you  can  make  the  internal  CPU 
"reset"  push-button  accessible 
from  the  front  panel.  I'd  be  very 
interested  in  seeing  submissions 
from  readers  on  modifications 
that  they've  made  to  this  and 
other  popular  radios;  please  just 
make  sure  that  your  tip  is  repro- 
ducible and  that  it  doesn't  create 
any  "hidden"  problems  of  its  own- 
Obviously,  I  can*l  test  all  lips  sub- 
mitted to  me  for  the  column,  since 
I  don't  have  access  to  every  rig 
on  the  market ...  wish  I  did! 

The  A  linco  DR- HOT  and  DR- 
1200T/TH  (and  perhaps  others  in 
this  line)  have  a  hardware  CPU 
reset  push-button  switch  located 
just  to  the  right  (when  viewed 
from  the  front)  of  the  "Call/Call 
W"  switch,  but  it  can  only  be  ac- 
cessed from  inside  the  radio, 
when  the  front  plastic  cover  is 
removed.  There's  also  a  software 
reset  (described  in  the  owner's 
manual)  that  involves  holding  in 
both  the  #IF'  and  "VFO/NT  keys 
at  the  same  time  and  turning  the 


it 


POWER"  switch  on  and  oft  But 
what  if  that  doesn't  correct  your 
problem?  The  hardware  reset 
switch  actually  momentarily 
grounds  the  reset  pin  on  the  CPU 
and  should  clear  any  conceivable 
programming  error — at  least  any- 
thing that's  curable  by  restarting 
the  microprocessor. 

It's  an  easy  matter  to  add  ac- 
cess to  this  hardware  reset  switch 
the  next  time  you  have  the  radio 
on  your  workbench,  Simply  drill 
a  small  hole  (1/8"  or  so  should  do 
it)  between  the  "Call/Call  W" 
switch  and  the  microphone  con- 
nector. The  hole  should  be  care- 
fully drilled  from  the  inside  to  the 
outside  (in  fact,  there  exists  a 
small  "starter*  hole  inside  the 
plastic  front  panel,  as  if  they  in- 
tended to  make  the  switch  acces- 
sible, then  changed  their  minds). 
The  finished  hole  is  barely  notice- 
able against  the  hlack  background 
of  the  front  panel  itself,  but  it  will 
give  you  access  to  the  momentary 
hardware  reset  switch.  Just  use  a 
thin,  insulated  probe  to  access  the 
switch,  should  the  CPU  ever  go 
bonkers  and  require  a  complete, 
non-maskable  reset  Resetting  the 
CPU  will  erase  all  memories  and 
other  user-defined  data  from  the 
radio,  but  at  least  it  will  gel  you 
quickly  back  to  Aground  zero'* 
again  for  reprogramming  (you 
have  a  written  copy  of  all  of  your 
programmed  entries,  right?). 

Here's  another  quick  tip  for  the 
same  model  of  transceiver,  in  the 
spirit  of  the  lamp  tips  mentioned 
earlier  If  you  don*t  want  to  go 
directly  to  Alinco  for  replacement 
display  bulbs,  Fve  successfully 
used  Radio  Shack's  #272*1092, 
12  volt,  60  mA  "microlamps"  as 
replacements.  Chances  are, 
they '  11  fit  in  other  brands  of  trans- 
ceivers as  well  for  easily  obtained 
replacement  purposes,  but  always 
check  for  excessive  heat  buildup 
and  too  much  current  drain  any- 
time you  decide  to  substitute  for 
a  manufacturers  original  part. 

Short  fuse 

From  John  Avers  AA1IC: 
"It's  often  recommended  by 

transceiver  manufacturers  (and 
others)  that  a  mobile  amateur 
transceiver's  13,8  VDC  supply 

come  directly  from  the  vehicle's 
battery  terminals,  with  a  fuse 
or  circuit  breaker  as  close  to  the 
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battery  itself  as  possible  (as  op- 
posed to  simply  picking  up  a  feed 
from  a  convenient  'existing*  bat- 
tery voltage  point  somewhere 
under  the  dash}.  This  practice  will 
often  cut  down  on  the  amount  of 
noise  introduced  by  the  vehicle's 
electrical  system  into  the  ham  rig, 
as  well  as  minimizing  RF  inter- 
ference from  the  ham  gear  getting 
back  into  the  vehicle's  computer 
or  other  RF  sensitive  electronics. 
"Though  the  practice  is 
strongly  recommended,  the  hard- 
ware needed  to  accomplish  it  isn't 
always  easy  to  obtain.  For  several 
years  now  I've  been  keeping  my 
eyes  open  for  the  ideal1  hardware 
to  accomplish  this  job — some- 
thing with  adequate  current  capa- 
bility and  feed  wire  size,  ease  of 
physical  mounting,  and  also  suit- 
ably enclosed  to  prevent  prema- 
ture environmental-exposure 
failure.  I've  run  across  an  auto- 
motive automatic  circuit  breaker 
at  a  local  NAPA  auto  parts  store 
that  I  feel  meets  these  criteria.  Ii*s 
small,  is  rated  at  20  amps  DC, 
comes  equipped  with  10-32MS 
connecting  studs,  has  husky 


mounting  ears,  and  is  fully  en- 
closed against  the  elements 
(something  we  have  to  think 
about  in  our  Vermont  winters  0- 
The  one  I  chose  is  part  #CB6317 
and  sells  for  under  $6  including 
tax.  [f  physical  mounting  within 
the  engine  compartment  isn't 
practical  in  your  installation,  there 
is  also  an  in-line  model  (without 
the  mounting  ears)  that  could  be 
slipped  inside  a  short  length 
of  PVC  pipe  (or  other  insulated 
covering)  for  added  protection/* 
Moderator  s  note:  If  you  're  not 
able  to  find  the  circuit  breaker 
that  John  mentioned  locally,  try 
obtaining  a  catalog  from  Parts 
Express,  340  E  First  Street,  Day- 
ton, OH  45402-1257  (513-222- 
0173  or  1-800-338-0531  for 
orders).  They  stock  a  variety  of 
circuit  breakers,  fuse  blocks, 
high-quality  battery  clamps,  side 
mount  posts,  and  other  accesso- 
ries needed  for  mobile  audio  and 
radio  installations.  They  also 
carry  the  heavy  primary  wire  (as 
large  as  No.  4  gauge),  in  any  foot- 
age quantity  desired,  for  extend- 
ing your  transceiver's  cabling 
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right  up  to  the  battery  itself.  As 
John  pointed  out,  yott  can  often 
automatically  avoid  many  mobile 
noise/ interference  headaches 
simp!)  hy  using  a  "dedicated*1 
radio  1 3. HV battery  run  >„  or  even 
a  dedicated  separate  battery. 
A  "clean*  battery  feed  source 
(without  random  noises  gener- 
ated by  other  devices  I  is  always 
the  first  step  in  any  mobile 
installation  noise  elimination 
"foxhunt/* 

(Ed.  note;  Remember  thai  the 
breaker  must  be  mounted  as  ch 
to  the  battery  as  possible  for 
maximum  protection.) 

Net  topics 

From  William  Thim 
N1QVQ:  "On  some  of  our  area 
repeaters,  we  have  both  genera] 
check-in  nets  and  newcomer  nets 
these  days.  But  a  group  of  u>. 
NITDW.  NISPJ,  KDiZV,  and 
myself,  came  up  with  the  fallow- 
ing idea  a  while  hack.  Why  not 
have  a  local  'ex  pen*  nci  night 
when  possible?  We  discussed  it 
wilh  the  repeater  owner,  and  he 
went  for  ii  enthusiastically  and 
without  hesitation, 

"Basically,  we  encourage  hams  in 
the  area  with  expertise  on  sonic  par- 
ticular aspect  of  ham  radio  to  give  an 
infomial  20-  to  30-minute  talk  on  a 
subject  in  which  he  or  she  is  experi- 
enced, followed  hy  an  appropriately 
timed  question  and  answer  session. 
Examples  of  subjects  might  Iv  packet, 
satellite  communications,  the  ins  and 
outs  of  amateur  TV,  antenna  construc- 
tion and  installation,  weather  nets,  1 II ; 
data  modes,  etc.  The  list  is  nearly  end- 
less since  ham  radio  has  so  many  in- 
teresting facets.  The  topics  don"  l  even 
have  to  be  purely  amateur  radio; 
someone  in  broadcasting  or  emer- 
gency  rescue  could  also  keep  a  group 
riveted  with  a  description  of  their  pro- 
fession and  some  of  their  interesting 
or  off-beat  experiences  on  the  job. 

**Start  by  suggesting  one  "expert 
night'  per  month,  then  have  the  other 
area  nets  announce  it  on  their  own 
net  night,  repealers  and  PBBSs  and 
see  if  it  doesn't  increase  your  list 
of  check- ins  and  *fuiurc*ham  SWU 
listeners  alike." 

Power  astray 

From  Jack  VanGilder 
N3MPS:  "My  VHF  packet  sta- 
tion consists  of  a  Kantronics 


KPC.%3  TNC,  in  conjunction  wilh 
a  Kenwood  TM-241A  2  meter 
FM  transceiver  Both  are  powered 
by  a  13.8  V  DC  external  supply  ... 
not  an  uncommon  current-da v 
setup.  One  day,  however,  my  TM- 
241  wouldn't  release  from  the 
transmit  mode,  was  emitting  a 
low-pitch  tone,  and  the  KPC-3 
TNC  became  very  hot  to  the 
touch, 

"I  immediately  shut  everything 
down  and  began  to  investigate.  I 
discovered  thai  the  small  coaxial 
power  plug  that  supplies  the  13,8 
VDC  to  my  KPC-3  had  worked 
its  way  loose,  pulling  out  just  far 
enough  to  allow  the  *normallv 
closed*  contact  on  the  sleeve  of 
the  power  jack  to  *make"  before 
the  tip  of  the  plug  had  broken  its 
contact,  I  had  installed  the  alka- 
line back-up  batteries  in  the  KPC- 
3,  so  the  full  1 3.8  volts  was  placed 
across  ihem  by  this  unfortunate 
set  of  circumstances.  The  batter- 
ies apparently  built  up  substantial 
internal  heal  and  pressure,  ruptur- 
ing their  seals  and  allowing  their 
corrosive  electrolyte  to  leak  out 
into  the  TNC  itself. 

"What  to  do?  I  first  applied 
some  baking  soda  and  warm  wa- 
ter to  the  area  affected,  allowed 
it  to  neutralize  any  acids 
present,  then  cleaned  the  circuit 
board  as  best  I  could  with  a 
sponge  and  more  fresh  warm 
water  After  permitting  it  to  dry 
thoroughly,  I  was  elated  to  find 
that  everything  wras  now  work- 
ing  again.  However,  not  want- 
ing a  repeat  performance,  I  then 
made  sure  that  the  tip  of  the  ex- 
ternal power  plug  would  disen- 
gage before  the  sleeve's 
normally  closed  contact  had  the 
chance  to  switch  back  as  the 
power  plug  was  slowly  re- 
moved. It's  probably  also  a  good 
idea  to  remove  the  batteries 
whenever  the  unit  is  operated 
from  an  external  power  supply, 
as  well  as  to  insulate  the  battery 
terminal  connector  so  that  it 
can't  come  into  contact  with 
anything  that  it  shouldn't  inside 
the  TNC. 

The  lesson  learned?  Beware 
of  those  little  coaxial  power 
connectors  (and  others)  that 
permit  "automatic*  power  transfer 
switching.  Make  sure  that 
they  "break'  before  the  other 
connection  "makes."" 


Moderator 's  note:  Jack  brings 
up  a  good  point,  and  one  that  has 
the  potential  of  creating  problems 
in  many  other  pieces  of  equip- 
men l.  Any  power  connector  that 
allows  the  "normally  closed" 
contact  to  close  before  the  exter- 
nal tip  connection  is  completely 
broken  is  a  candidate  for  the  type 
of  problem  thai  Jack  describes. 
This  could  be  any  item,  from  your 
daughter  \\  portable  stereo  to  your 
own  telephone  answering  ma- 
chine. Better  put  if  on  your  list  of 
things  to  check  out;  I  know  /  have . 
Depending  upon  the  actual  cir- 
cuitry of  the  device,  you  might  be 
able  to  install  a  diode  in  series 
with  the  internal  battery  feed, 
with  the  diode's  anode  toward  the 
positive  battery  output.  This 
would  permit  current  to  flow  only 
from  (not  to)  the  battery  pack 
(you  '11  lose  about  0.6  volts  across 
a  silicon  diode,  but  that  may  not 
be  consequential— you'll  just 
have  to  give  it  a  try  and  see). 

Simply  floored! 

From  Bob  Boehm  N8EXF: 

"Operating  mobile,  whether  HFf 
VHF,  or  UHF*  can  be  very  chal- 
lenging today  wilh  the  smaller 
automobile  interiors  and  plastic 
dashboards! 


"J  ran  into  a  problem  of  where 
to  mount  my  Kenwood  TS-440S/ 
AT  in  my  Dodge  4x4 ...  either  the 
gear  shift  was  in  the  way,  or  I 
couldn't  reach  the  radio's  con- 
trols! I  solved  the  installation 
problem  by  building  my  own  cus- 
tom floor-mounted  bracket  out  of 
Stanley™  brand  preformed  chan- 
nel pieces  from  my  local  home 
improvement  center.  They  come 
in  various  lengths  and  in  90-de- 
grce  angles,  allowing  you  to  fab- 
ricate just  about  any  kind  of 
custom-fitted  mobile  floor  mount 
that  you  might  need. 

"In  the  case  of  my  own  TS- 
440S,  1  used  one  1 8"  channel,  cut 
it  in  half,  and  bolted  a  90-degrce 
"T"  section  to  each  half.  This 
formed  the  'base'  that  was  then 
bolted  to  the  floor,  Next,  w  ith  two 
pieces,  each  10"  long,  the  vertical 
uprights  were  formed,  onto  which 
the  mobile  mounting  bracket  for  my 
TS-440S  was  attached  The  com- 
pleted installation  resembles  an 
upside  down  T  when  viewed  from 
the  side  (see  Fig.  1 1. 

"It's  withstood  life  in  a  4x4 
very  nicely  and  the  controls  of  the 
radio  are  within  easy  reach  of  the 
driver,  without  cramping  anyone 
in  the  passenger's  seat — the  per- 
fect solution  in  my  own  case. 
Perhaps  this  same  idea  can 
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Fig.  L  Side  view  of  NSEXF's  idea  for  a  home-brew  floor  mount  to 
better  position  his  Kenwood  TS-440S  HF  transceiver  in  his  Dodge 
4x4.  Two  identical  sections  are  needed,  spaced  to  accommodate  the 
standard  Kenwood  mounting  bracket  for  this  radio. 
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be  adapted  lo  solve  your  mobile 
installation  woes  35  well." 

Cable  tie  rip-off 

In  order  to  keep  long  lengths 
of  coax  cable,  audio  cable,  power 
cable,  etc,  from  tangling  up  when 
coiled,  many  hams  use  electrical 
tape  around  ihe  cable  coils  when 
storing  or  transporting  them.  Tape 
works*  of  course,  but  it  usually 
ends  up  leaving  an  unwanted 
gooey  residue  on  the  cable  as 
well.  Tape  has  a  limited  number 
of  uses  before  it  no  longer  adheres 
to  itself ,  and,  natural  1\,  it's  often 
lost  when  the  cable  itself  is  un- 
coiled for  use.  Fortunately,  there 
is  a  much  better  solution,  thanks 
td  modern  "fastener  science.*' 

The  half- inch- wide  sew-on 
Velcro™  material — not  the  self- 
adhesive  variety — makes  an  ex- 
cellent, permanently  re-usable 
cable  tie  if  the  simple  dimensions 
shown  in  Fig.  2  are  followed. 
Various  lengths  of  Velcro  are  usu- 
ally  available  in  craft  or  fabric 
stores;  just  ask  your  XYL  for  her 
suggestions.  As  everyone  knows, 
Velcro  has  two  parts,  a  "fuzzy" 
soft-surfaced  loop  strip,  and 
a  "pinchy*  harder-surfaced 
hook-strip.  IM1  just  call  them 
"fuzzy"  and  "pinchy^  for  easier 
identification  purposes. 

To  make  a  single  cable  tie,  cut 
about  6"  of  "fuzzy"  Velcro  and 
about  I "  of  its  "pinchy*'  counter- 
part, place  a  few  drops  of  house- 
hold "super"  glue  (of  the  type 
containing  cyanoacrylate  ester) 
on  the  backside  of  the  smaller 
"pinchv"  piece,  then  place  the  two 
pieces  back-to-back  and  squeeze 
them  together  securely  between  a 
couple  of  pieces  of  scrap  alumi- 
num, using  a  long-nose  pliers. 


hemostats.  or  a  vise.  letting  the 
glue  cure. 

Next,  punch  one  or  two  small 
holes  (a  leather  belt  punch  works 
nicely  for  this)  into  the  free  end 
of  the  "fuzzy"  strip,  large  enough 
to  pass  a  small,  thin  plastic  cable 
tie-wrap  (1  use  the  1/8"  wide  by 
4"  long  #T  1 8R  plastic  tie-wraps). 
These  are  the  t\pe  of  plastic  lie- 
u  raps  sold  in  most  electronic 
stores  for  permanently  tying 
bundles  of  cables  together,  but  in 
this  case,  il  will  be  used  to  per- 
manently fasten  your  new  "Velcro 
tie"  lo  the  cable  you're  working 
with  ...  roughly  6"  back  from  the 
cable's  connector  is  generally 
about  right  (doubled-over  waxed 
cable  lacing  twine  also  works 
nicely  in  place  of  the  plastic  tie). 

Once  the  Velcro  tie  is  fastened 
to  the  cable  at  the  right  point,  with 
the  plastic  lie-wrap  or  lacing 
twine  Just  coil  the  cable  up  as  you 
normally  would.  Once  it's  com- 
pletely coiled,  wrap  the  new 
Velcro  tie — "Juz^y"  side  up — 
around  the  coil  and  press  down  on 
the  "pinchy"  strip  to  lock.  Pull  on 
the  "pinchy"  strip  to  unlock  the 
tie.  You  now  have  a  permanent, 
re-usable*  al way s-close-at -hand 
cable  lie  system.  A  small  "starter 
line"  painted  across  the  very  end 
of  the  "pinchy"  strip  will  tell  you 
at  a  glance  where  to  rip  it  open. 

Make  up  as  many  ties  as  you  11 
need  for  all  o]  your  cables  (in- 
cluding those  on  your  power 
tools)  and  you'll  thank  yourself 
each  time  you  use  them  ...  it's  a 
greal  rainy  day  or  cold  weather 
indoor  construction  project.  Dif- 
ferent colors  of  the  Velcro  mate- 
rial can  be  used  to  make  up 
different  colored  "Velcro  ties"  for 
easy  identification  of  different 
cable  lengths  or  connector  types. 
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Make  one  hole  at  this  end  for  permanent 
attachment  to  the  cable  with  a  plastic  tie-wrap 

or  waxed  lacing  twine. 


Fig.  2.  Side  view  ofNZ9Ers  home-brew  Velcro™  cable  tie. 
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investigation  of  other  anomalies 
oi  science.  They* re  in  rediscover- 
ing lost  or  buried  past  develop- 
ments in  health  and  other  Melds, 
such  as  the  work  of  Royal  RifeT 
which  should  be  reopened.  Ditto 
Wilhelm  Reich.  There  are  some 
amazing  things  happening  with 
magnets.  Just  reading  some  of  the 
books  on  my  list  of  books  you're 
crazy  if  you  don't  read  will  open 
l|||  sorts  of  pioneering  opportuni- 
ties to  anyone  with  imagination 
and  curiosity.  Whole  continents  of 
science  are  still  there  to  be  discov- 
ered.  Which  will  you  be  prouder 
of  1 0  and  20  years  from  now.  hav- 
ing watched  Murphy  Brown  or 
some  ball  games,  or  having  helped 
pioneer  a  new  technology?  This 
stuff  doesn't  lake  formal  educa- 
tion— indeed*  thai  seems  to  be  a 
drawback  when  it  comes  to  origi- 
nal thinking.  It  doesn  t  take  a  lot 
Of  brains  either.  What  it  takes  is 
the  same  thing  success  at  anything 
takes:  persistence.  That's  what 
sets  life's  winners  apart  from  the 
rest  of  us. 

Beware  The  NSA 

A  reader  sent  me  a  copy  of  a 
couple    articles    from    Health 


Freedom  News  that  got  my  at* 
tent  ion.  The  first  was  a  reprise  of 
the  work  Dr.  Robert  Becker  re- 
ported in  his  fascinating  book. 
Cross  Currents.  I've  reviewed 
that  book  in  a  past  editorial,  but  I 
didn't  get  you  to  read  il.  Td 
hoped  to  get  at  least  a  few  read- 
ers fired  up  enough  to  start  ex- 
perimenting with  ways  to  re- 
grow  missing  body  parts  through 
the  use  of  low  voltages. 

The  second  part  had  to  do 
with  a  friend  of  the  author  who 
had  built  a  chamber  which 
shielded  a  person  totally  from  all 
electromagnetic  fields.  He  put  in 
antennas  to  deieci  the  very  low 
levels  of  frequencies  given  off 
by  living  creatures,  then  built  a 
wideband  amplifier  to  amplify 
the  body  emissions  and  then 
Iced  [hem  back  al  a  high  level  to 
get  positive  feedback.  He  found 
thai  animals  could  tolerate  the 
treatment  for  about  M)  seconds. 
He  found  the  results  to  be  amaz- 
ing. The  animal's  genes  and  cells 
which  are  programmed  for  aging 
and  death  seemed  to  be  reset 
backwards. 

He  found  that  three  treatments 
a  week  apart  was  able  to  rejuve- 
nate old  and  maimed  eats  and 
dogs.  The  next-door  neighbor's 

dog,  for  instance,  had  been  hit 
Continued  on  page  61 


Feel  free  to  vary  the  dimen- 
sions shown  in  Fig.  2  to  accom- 
modate smaller  or  larger  cable 
coils.  The  dimensions  shown 
seem  to  work  well  for  "average" 
coils,  so  it*s  best  to  start  by  using 
them  (at  least  until  you're  more 
familiar  with  the  idea),  then  you 
can  "customize'1  to  your  heart's 
content.  By  the  way,  don't  steal 
your  XYL's  Velcro  supply:  I 
know  the  consequences  of  that 
mistake! 

To  UTC  or  not  to  UTC? 

From  Ken  (iu»e  K9KPM: 
"Many  hams  prefer  to  keep  their 
station  togs  in  UTC  time,  as  op- 
posed to  local  area  time.  It  often 
makes  QSLing  much  easier,  since 
the  DX  station  will  probably  use 
UTC  time  in  his  or  her  log  (the 
use  of  UTC  time  seems  to  be 
much  more  popular  with  hams  in 
other  countries  than  with  those  of 
us  here  in  the  U.S.). 

"One  of  the  problems  in  using 
UTC  time  is  the  change-of-date 
lhai  occurs  at  UTC  Midnight. 
Here  in  North  America  that 


happens  several  hours  before  our 
local  date-change;  we  sometimes 
forget  about  thai  fact.  If  you're 
going  to  be  consistent  in  your  log- 
keeping,  the  UTC  date  change 
must  also  occur  at  the  correct 
point  in  lime,  yet  none  of  the  UTC 
clocks  I've  seen  take  that  factor 
into  account 

"My  Timex  IndidoiM  watch, 
however,  does.  It  has  two  time 
display  options:  one  for  local  time 
and  date,  another  for  an  optional 
time  and  date.  If  UTC  time  is  pro- 
grammed into  the  optional  dis- 
play, the  date  will  also  be  correct 
(on  that  display  j  following  UTC 
Midnight — so  the  correct  time 
and  date  for  UTC  are  always  just 
a  'touch  of  a  button"  away.  You 
might  want  to  lake  a  look  al  these 
watches  (and  perhaps  others  with 
the  same  option )  the  next  time  the 
kkh  a^k  what  you'd  like  for  your 
birthday.  Dads  who  are  hams  are 
easy  to  buy  for!" 

Two  different  worlds 


In  today's  two  worlds  of  elec- 
tronics, analog  and  digital  signals 
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must  coexist,  often  side-by-side, 
on  the  same  circuit  boards  in  our 
receivers,  transceivers  and  data 
controllers,  yet  the  two  varieties 
of  signals  are  often  mutually  in- 
compatible. Steep-wave-frunted 
digital  data  signals  arc  often  the 
most  troublesome  culprits  in  this 
coexistence  battle,  impressing 
"digital  noise"  of  various  kinds 
onto  the  more  "peace-loving" 
analog  signals.  It's  a  problem  that 
electronic  circuit  designers  are 
continually  fighting  (and  over- 
coming for  the  most  part).  Here 
are  some  of  the  proven  techniques 
that  they  use, 

Obviously,  keeping  digital  and 
analog  circuit  components  as  far 
apart  physically  as  possible  is  the 
first  step,  though  not  always  en- 
tirely  practical  in  today's  crowded 
circuit  board  environment  But 
where  it  is  possible,  it's  best  to 
follow  that  axiom.  Keeping  par- 
allel-running circuit  traces  or  har- 
ness wiring  with  digital  pulses 
and  analog  signals  away  from 
each  other  is  also  important. 
"Noise  induction"  is  often  the 
cause  of  crossover  between  those 
two  worlds.  Shielded  cabling  can 
help,  even  for  circuitry  that 
doesn't  normally  call  for  shielded 
wires.  Multi-layering  of  boards, 
with  digital  mid  analog  signals 


one  above  the  otberT  is  another 
source  of  cross- induction  prob- 
lems; sometimes  shielding  in  the 
form  of  aluminum  sheet- stock 
between  the  two  can  help  in  this 
area.  Just  make  sure  that  any 
shield-planes  are  grounded  only 
to  their  respective  ground  buses. 
This  implies  that  digital  and  ana- 
log grounds  and  ground  planes 
should  also  be  separated  from 
each  other  on  the  PC  board(s),  and 
they  should  be  as  large  as  possible 
to  provide  the  least  amount  of  re- 
sistive voltage  drop  (since  that's 
where  problems  can  sometimes 
begin).  The  use  of  separate  posi- 
tive power  supply  traces  for  the 
digital  and  analog  portions  of  the 
circuit  is  also  almost  a  must:  make 
sure  that  all  digital  chips  are  pow- 
ered only  from  the  digital  power 
bus  and  all  analog  chips  or  tran- 
sistors are  led  only  from  the  ana- 
log feed  point.  A  common  power 
supply  for  the  digital  and  analog 
circuits  is  usually  possible,  but 
separate  plus  power  and  ground 
leads  to  each  separate  power  bus 
on  the  board  itself  is  considered 
to  be  good  practice.  Using  sepa- 
rate output  regulator  chips  from 
a  common  power  supply  can 
also  offer  some  noise  crossover 
protection.  Working  to  avoid 
ground  loops,  where  the  resistive 


loss  in  the  loop  can  act  as  a  de- 
velopment point  for  crossover 
noise,  should  be  taken  into  con- 
sideration, [f  it's  possible  to 
ground  coax  cables  on  one  end 
only,  many  potential  problemati- 
cal ground  loops  can  be  forestalled 
before  they  develop.  Lastly,  but  cer- 
tainly not  leastly.  generous  numbers 
of  bypassing  capacitors,  on  both  the 
analog  and  particularly  the  digital, 
power  buses  can  save  countless 
hours  of  troubleshooting  and  head- 
scratching  later  on.  Bypass  caps  are 
inexpensive :  use  them  freely, 

Hopefully  some  of  these  lips 
may  prove  useful  to  both  amateur 
digital  circuit  builders  and  circuit 
troubleshooters  alike,  since  they 
can  usually  apply  to  both  ends  of 
that  scale.  It's  often  a  mistake  to 
assume  that  every  precaution  has 
been  carefully  observed  in  every 
manufactured  item  of  ham  equip* 
ment ...  there's  often  tots  of  room 
for  improvement.  Just  ask  any 
dyed-in-the-wool  equipment 
modification  aficionado ! 

In  closing 

One  closing  note:  Many  thanks 
to  Tom  Miller  WA8YKN  <3I4  S. 
9th+  St.,  Richmond  EM  47374)  for 
allowing  me  to  "beta  test"  his  new 
"micro-sized"  Bioclcctrifier,  the 


33K  to  100k 
Current  Limit 


100K 

Current 

Adjust 


100K 


+  12  volt-NT  Battery 
Rod*  Shock  23-154 


+  12  voi)  TT  Baflery 
Radio  Shack  23-154 


Standard 
QvottBoflefY 


o    o 

Electrodes 


Notes: 

1  Current  range  will  be  20  to  80  microamperes  with  a 
current  limit  resistor  of  100K. 

2  Current  reversal  time  determined  by  CI  and  CZ. 
33uF  =  3  seconds,  47uF  =  5  seconds,  lOOuf  =  10  seconds 


Fig.  3.  Tom  Miller  WASYKNs  revised  and  reduced  Bioelectrifien  originally  featured  in  the  Mav  '96  issue 
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original  circuit  of  which  was  first 
described  in  73,  May  1996  issue, 
beginning  on  page  10,  Tom  did  a 
beautiful  job  of  reducing  the  cir- 
cuitry.  board  size  and  battery 
compliment  to  their  smallest  com- 
mon denominators.  His  revised 
schematic  diagram  is  shown  in 
Fig,  3.  Tom  also  informed  me  that 
FAR  Circuits  (18N640  Field 
Court.  Dundee  IL601 18)  18  offer- 
ing his  board  (only  the  PC  board  I, 
and  that  Tom  himself  is  offering 
a  kii  of  parts  and  completely 
wired  and  tested  units  (less  the 
enclosure).  Contact  PAR  (  nvuiis 
for  the  basic  circuit  board  and 
Tom  for  the  semi-kits  (at  the  ad- 
dresses above) ...  asking  tor  a  cur- 
rent price  list.  Also  always 
include  a  sell-addressed  and 
stamped  envelope  (SASE)  when 
corresponding  with  those  who 
have  been  thoughtful  enough  to 
offer  us  these  boards  and  kits 
their  margins  are  often  too  low  to 
allow  them  to  pay  for  the  postage 
to  answer  our  questions?  Also, 
remember  thai  the  Bioelecirifier 
is  for  experimental  purposes  only, 
for  enhanced  plant-growth  stud- 
ies, and  that  it  has  no  governmen- 
tal approval  for  any  other 
experimental  use  (does  water 
have  governmental  approval  for 
human  consumption?  I'm  not 
sure). 

This  ends  another  month  of 
uHam  to  Ham*"  As  mentioned  in 
the  beginning,  we're  now  into  our 
second  year  of  the  column  and 
hope  to  go  on  much,  much  longer. 
Many  thanks  to  the  folks  at  73  for 
making  "Ham  to  Ham"  possible. 
A  special  thanks  to  my  principal 
proofreader  and  general  guru  of 
the  often  impractical  English  lan- 
guage. Sue  Miller  KA9UCK,  and 
to  Joyce  Sawtelle  of  the  73  staff 
for  her  helpful  support. 

I  still  need  your  continued  in* 
put  to  keep  the  column  interest- 
ing. Send  your  ham-re!atcd  lips, 
ideas,  suggestions,  and  shortcuts 
to  the  address  at  the  top  of  this 
column  and  share  your  findings 
with  the  rest  of  the  73  readership. 
They  don't  have  to  he  'earth -shat- 
tering" or  ^cutting-edge  technol- 
ogy" brainstorms  ...  just  ideas 
you've  found  to  be  practical  and 
helpful  to  you  in  your  everyday 
amateur  radio  experience.  Hope 
to  hear  from  you  soon.  73,  de 
Dave,  NZ9E. 


•  Murphy's  Corollary:  "All  matter 
will  be  damaged  in  direct  proportion 
to  its  importance  to  the  end-user." 

Many  thanks  to  this  months 
contributing  readers...sprcifically: 

George  Vaughn  WA4VWR 
545  Arlington  Avenue 
Jackson  TN  38301-4701 
packei  adr:  WA4YW  k  n 

KB4YTM#WE3TNTN 
USA.  NOAM 
E-mail  adr  grv8626@jacLson 

.fbcncLorg 

William  Thim.  Jr.  N1QVQ 

50  Miller  Road 

Broad  Brook  CT  06016-9676 

John  Aycrs  AA1IC 
Automation  Services 
RR2.  Box  160 
Lyndonville  VT  0585 1 
E-mail  adr:  ayers@plainfield 
.bypass.com 

Jack  VanGilder  N3MPS 
159  Chappelcar  Drive 

Charlotte  Hall  MD  20622-3206 

Bob  Boehm  N8EXF 
6821  Le  Come  Ave, 
Cincinnati  OH  45230-2935 


Ken  Guge  K9KPM 
1 107  E.  Woodrow  Avenue 
Lombard  IL  60148-3 126 
packet  adr:  K9KPMW9ZMR 
.EN52VA.IU;S  A.NOAM 

Note:  The  ideas  and  suggestions 

contributed  to  this  column  by  its  read- 
ers have  not  necessarily  been  tested 
by  the  column'*  nKxleraior  nor  by  the 
staff  of  73.  and  thus  no  Guarantee  of 
operational  success  is  implied  Al- 
ways use  your  own  best  judgment  be- 
fore modifying  any  electronic  item 
from  the  original  equipment 
manufacturer's  specifications.  No 
responsibility  is  implied  by  the  mod- 
erator or  73  for  any  equipment  dam- 
age or  malfunction  resulting  from 
information  supplied  in  this  column. 
Please  send  all  correspondence  re- 
laling  to  this  column  to  73  s  *1iarn  To 
Ham"  column,  c/o  Dave  Miller 
NZ9E  7462  Lawlcr  Avenue.  Niks, 
IL  6071-1-3108,  USA.  All  contribu- 
tions used  in  this  column  will  be  re- 
imbursed by  a  contributor's  fee  of  $  1  (X 
which  includes  its  exclusive  ase  by 
73  .  We  will  attempt  to  respond  to  all 
legitimate  contributors*  ideas  in  a 
timely  manner*  but  be  sure  to  send  all 
specific  questions  on  any  particular 
tip  to  the  originator  of  the  idea,  not  to 
this  column's  moderator  nor  to  73 
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by  a  car  some  years  before  and  a 
hind  leg  crushed  so  it  had  to  be 
amputated.  And  there  was  spinal 
cord  injury.  The  dogs  hair  was 
graying  and  falling  out,  it  was 
overweight  and  had  trouble 
breathing.  Three  months  later 
the  hind  leg  had  regrown,  the 
spinal  damage  healed,  the  dog's 
hair  had  grown  back  (now  black) 
it  had  lost  the  excess  weight,  arid 
was  breathing  normally.  It  was 
young  again. 

The  physicist  returned  home  a 
lew  days  later  to  find  the  Na- 
tional Security  Agency  (NSA) 
cleaning  out  his  papers  and  labo- 
ratory, They  explained  that  he 
had  no  say  in  the  matter.  A  few 
days  later  Ms  house  and  lab  were 
burned  to  the  ground. 

The  NSA  is  twice  the  size  of 
the  CIA  and  operates  bolh  in  and 
out  of  the  US.  It  monitors  phone 
and  radio  communications 
worldwide.  All  long  distance 
phone  calls  and  faxes  are  subject 
to  monitoring  by  the  NSA. 

Now,  if  the  above  isn't  iota] 
baloney,  and  1  have  no  reason  to 
suspect  it  is,  maybe  it's  about 


time  you  started  working  on  a 
shielded  room  and  sending  me 
articles  on  building  wideband 
amplifiers*  Considering  the 
progress  Becker  madeT  the  above 
isn't  completely  implausible. 

I'm  going  to  track  down  the 
author  and  see  if  I  can  get  more 
details. 

The  article  also  mentioned  a 
chap  who  has  been  working  with 
magnetic  fields.  He  immerses 
people  in  a  strong  field  and  body 
regeneration  has  occurred.  One 
man  had  a  tumor  which  blocked 
90%  of  his  spinal  cord,  making 
him  a  quadriplegic.  104  hours  o\ 
treatment  totally  healed  the  tu- 
mor and  the  paralysis.  Another, 
blind  from  degeneration  of  his 
optic  nerve,  regained  full  sight 
after  six  hours  in  the  magnetic 
field, 

I've  got  a  good  friend  who  is 
deeply  involved  writh  magnets 
and  magnetism  therapy.  L3J  see 
what  he  knows  about  all  this. 

Meanwhile,  is  any  of  that 
enough  to  get  you  to  cut  back  on 
your  TV  and  rag -chewing  and  do 
some  experimenting?  Sigh.  1 
thought  not.  But  if  you  do  decide 
to  experiment,  keep  quiet  about 
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it  so  you  or  your  lab  don't  suddenly 
disappear  Well  not  100%  quiet  1 
expect  some  confidential  reports 
which  ni  memorize  and  bum. 

Insurance  protection 


Skip  this  section  if  you  have 
no  interest  in  your  or  your 
family's  health. 

Do  HMOs  or  your  company 
health  insurance  help  keep  you 
healthy?  Sure,  just  as  much  as  fire 
insurance  keeps  your  building 
from  burning  and  accident  insur- 
ance keeps  you  from  having  acci- 
dents. Well*  perhaps  that's  not  an 
apt  comparison  since  sometimes 
fire  insurance  tends  to  encourage 
''business  fires/* 

How  about  doctors  and  hospi- 
tals? They  mainly  deal  with  reliev- 
ing the  symptoms  caused  by  ill- 
ness, and  not  with  helping  you 
avoid  illness.  No,  that's  up  to  you. 
And,  as  T  ve  mentioned,  your  doc- 
tor is  not  one  of  the  first  people 
you  want  to  turn  to  for  advice.  An 
AM  A  report  showed  that  doctors 
live  an  average  of  58  years,  while 
the  rest  of  us  manage  to  live  an 
average  of  75  years. 

Now,  would  you  rather  read 
my  grumblings  about  the  ARRL 
and  the  FCC,  or  pass  along  what 
Fve  been  learning  about  how  to 
live  longer  and  healthier?  At  74, 
and  with  one  more  average  year 
to  live,  tor  some  reason  Tm  pay- 
ing more  attention  to  maintain- 
ing and  even  maybe  improving 
my  body's  health.  I've  got 
enough  projects  lined  up  so  I'd 
like  to  counterbalance  those 
doctors  who  died  in  their  40s  by 
living  into  my  100s, 

Well,  Fve  already  outlived 
"Bud  Budlong  W1BUD,  the 
League  General  Manager  for 
many  years.  Knew  him  well,  I 
knew  Mon  Kahn  W2KR  well 
loo.  He  was  the  architect  of  the 
League's  so-called  "Incentive 
Licensing"  proposal.  As  the 
Hudson  Di\  ision  Director  he  got 


together  with  some  other  direc- 
tors and  pulled  a  palace  coup, 
where  they  threw  Bud  long  out 
the  died  soon  after)  and  Kahn  re- 
placed him  with  a  puppet,  with 
Kahn  pulling  the  strings  from  Ins 
yaehl  in  Florida. 

But  you  don't  want  to  hear 
about  all  that  dirty  laundry  when 
1  could  be  explaining  what  Fve 
discovered  via  one  heck  of  a  lot 
of  research  about  recovering 
your  robust  health  and  prevent- 
ing any  of  the  normal  illnesses 
such  as  cancer,  heart  trouble,  ar- 
thritis, diabetes,  and  so  on.  I'm 
convinced  that  all  that  stuff  is 
completely  avoidable,  Or,  if 
you've  already  done  the  damage 
through  ignorance,  repairable. 

Identity 

There's  a  strong  tendency 
among  our  revered  "health  care 
givers"  to  categorize  us.  Back  in 
the  days  when  I  was  a  licensed 
professional  mental  repair  tech- 
nician, I  quickly  learned  never  to 
jump  to  any  conclusions  as  to 
what  was  causing  my  patients* 
troubles  based  on  seemingly 
similar  cases  I'd  worked  on  wilh 
similar  problems.  The  fact  is  that 
we're  all  different  mentally  as 
well  as  physically.  And  that  dif- 
ference goes  right  down  to  some 
basic  levels. 

This  came  to  mind  as  I  was 
reading  a  fascinating  book,  The 
Pulse  Test*  by  Dr.  Arthur  Coca. 
The  book  was  originally  pub- 
lished 40  years  ago,  and  is  avail- 
able in  a  pocket  book  1996  edi- 
tion. It's  J86p,  $5.  and  has  ISBN 
0-312*95699-1.  Yes.  it'll  be  in 
my  next  update  of  my  list  of 
books  you're  crazy  if  you  don't 
read. 

It  points  out  that  we're  all  al- 
lergic to  different  things — foods, 
dust,  pollens,  and  so  on.  It  also 
points  out  that  we  arc  probably 
unaware  of  our  sensitivity  to 
Continued  on  page  86 
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Dayton  96  Youth  Forum 

I  here  were  lots ot  young  adults  in 
the  audience  at  the  Davton  Youth  Fo- 
mm  Ihts  yean  therefore,  it  was  a  suc- 
cess. The  youngsters  who  interview 
to  be  presenters  and  who  spend  lots 
of  time  preparing  their  presentations 
enjoy  a  responsive,  large  audience  of 
their  peers, 

Tlie  forum  opened  up  with  Maria 
Lopez,  Clifford  Uyeda.  and  the  nice 
folks  at  Kenwtxxl  giving  a  little  pep 
talk  about  youth  in  amateur  radio. 
They  also  gave  away  several  watches 
and  Kenwtxxl  sports  bogs-  ICs  my  rule 
ill  the  Youth  Forum  thai  prizes  may 
be  won  only  h\  people  under  the  age 
of  18.  This  forum  is  for  them! 

The  speakers 

My  first  speaker  \\  as  Beth  Hams 
KJ7FC  from  Cheyenne.  Wyoming. 
She  is  1 5  years  old,  has  an  Extra  Class 
license,  and  is  last  year*s  recipient  of 
the  ARRL's  Hiram  Percy  Ivia^im 
Award.  Bcih's  teacher  exposed  her  to 
amateur  radio  in  the  seventh  grade. 
She  showed  us  a  video  that  she  and 
her  teacher  ptit  together  showing  the 
elaborate  satellite  tracking  station, 
rnoonbounee,  and  AMSAT  equip- 
ment at  the  school^  radio  station,  Beth 
spoke  about  how  knowledge  gained 
from  being  a  ham  lias  helped  her  in 
her  various  school  studies. 

Ken  Fni/  \3\\  AX  is  a  13-ycar- 
oldTech  Plus  from  Glen  Mills,  Penn- 
sylvania. Ken  is  aciiv  e  t  >n  RTTY  and 
CW  and  enjoys  operating  special 
events  stations  like  the  Miss  America 
Pageant  and  different  Bo\  Scout 
events  He  showed  a  series  of  slides 
from  various  club  activities  like  Field 


Day.  which  he  feels  provides  incen- 
tives far  children  to  get  involved  and 
to  upgrade  their  licenses.  He  stressed 
the  importance  of  local  clubs  in  help- 
ing lo  give  newcomers  a  good  stall 

Sam  Garrett  AA0CR  is  18  years 
okJ  and  Ls  liom  Rorissanu  Missouri. 
He  is  ihe  1991  recipient  of  the 
Wcsttink  Report  Young  Ham  of  the 
Year  Awani  Sam  has  spoken  at  sev- 
eral Youth  Rwums  with  me  across  the 
country  in  (he  past  few  years.  1  le  is  a 
most  accomplished  young  man.  His 
speech  was  about  how  to  use  ama- 
teur radio  to  get  scholarships  for  col- 
lege, llie  scholarships  are  available 
to  people  of  any  age  who  want  to  pur- 
sue post-secondary  education.  Sam 
spoke  about  FAR,  Foundation  for 
Amateur  Radio,  which  is  a  clearing 
house  for  administering  scholarships 
for  different  groups.  DARA.  the  Day  ■ 
ion  Amateur  Radio  Association,  has 
eight  awards  lor  $2,000  per  year  to 
aid  college-bound  students.  The 
A  R  R  L  Fi  nindation  is  a  large  resource 
few  lots  of  scholarships,  Through  a 
single  application  process,  you  can 
gain  access  to  many  sources  of  funds. 
He  also  mentioned  Chavarim  of  Ph  ila- 
deiphia,  which  awards  money  to 
qualified  hums  of  the  Jewish  faith.  Ihe 
Rudio  Club  ni  America  has  penna- 
neui  grants  in  place  at  several  univer- 
sities and  technical  col  leges  across  the 
country.  Interested  applicants  can 
contact  FAR  for  more  details. 

Sam  also  made  another  good  point : 
Add  amateur  radio  activities  to  col- 
lege resumes  to  show  involvement  in 
community  activities. 

My  next  guest  from  industry  was 
Richard  Stubbs  KC5NSZ,  who  is  the 
customer  sen- ice  manager  for  MFJ. 
Martin  Jue.  who  is  the  founder  of 
MFJ*  deserves  a  tremendous  amount 
of  credit  for  always  being  so  support- 
ive  ol  educational  efforts  in  amateur 
radki.  He  has  been  good  enough  to 
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send  Richard  lo  several  of  mv  vouth 

- 

forums  and  to  make  wonderful  pit' 
sanations  of  radio  gear  to  winning 
children.  ITie  young  man  who  won 
the  MFJ  9420X  20  meter  travel  r;u  I  u  - 
was  in  attendance  at  the  Youth  Forum 
in  the  hope  of  getting  inspiration 
to  become  a  ham.  What  better 
"inspiration '  could  there  be? 

Jeremy  Graham  N90WS.  age  14. 
was  next  to  speak.  He  talked  ahout 
the  close  relationship  between  vari- 
ous Boy  Scouting  activities  and  ama- 
teur radio.  Different  merit  badizes,  like 


mat  many  schools  require  community 
service  of  their  students,  and  that  tccn- 
aged  hams  might  wanl  to  look  into 
doing  demonstrations  as  a  way  of 
earning  this  credit. 

The  last  presentation  was  worth 
wailing  for.  Under  the  guidance  of 
Ellie  and  Rip  Van  Winkle  I  mm  the 
Boulder  Amateur  RadioClub  in  Colo- 
rado, the  B ARC  Jr  "Dayton  Team" 
did  a  round-table  discussion,  along 
with  a  wonderful  talk  about  why  their 
club  is  so  successful  with  youngster*. 
The  team  consisted  ofchairman  Mike 


Sam  AA0CR  made  a  good  point:  Add 
amateur  radio  activities  to  college 
resumes  to  show  involvement  in 
community  activities. " 


Photo  A.  Carole  Perry  WBZMGPgets  Dayton  Youth  Forum  participants 
ready  ahead  of  time. 
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Orienteering,  utilize  map  and  compass 
skills,  He  told  about  how  valuable  he 
was  on  a  eampout  when  he  and  some 
oilier  Scouts  were  .separated  I  mm  lite 
group.  Having  the  radio  with  him 
helped  make  things  a  lot  easier.  Jer- 
emy got  a  pleasant  surprise  after 
speaking— lie  was  called  hack  up  to 
the  podium  10  minutes  later  to  receive 
the  prize  of  an  ICOM  W3 1 A  2m/44G 
dual -band  radio,  presented  by  Chris 
Lougee.  Chris  has  given  away  ICOM 
rigs  at  almost  every  Youth  Fomm  I've 
run.  Let's  all  remember  to  support 
those  manufacturers  who  are  support- 
ive of  young  people  in  the  hobby, 

Cathy  Lentz  KBOFDU  is  1 9  years 
t >ld  and  has  spoken  at  my  funims  be- 
fore. From  Hiawatha.  Kansas,  she  has 
the  distinction  of  being  my  first  mar- 
ried youth  fomm  speaker  The  fact  thai 
she's  also  a  busy  young  mom  made 
her  appearance  that  much  more  spe- 
cial, Cathy  has  a  starring  role  in  the 
amateur  radio  promotional  video 'Wl- 
ways  On  The  Air 'being  produced  by 
Bill  Pasternak  and  others.  She  showed 
us  the  tlrst  few  minutes  of  the  tape1,  ll 
k  *  >ks  I  ike  a  winner.  Cathy  spends  time 
going  into  local  schools  to  tk>  radio 
demos  for  the  childrea  She  suggests 


BaJlbach  N0ZTQ,  16,  with  an  Ad- 
vanced license;  Ben  Fensier 
KB0OVM,  13,  with  a  Tech  Phis  li- 
cense; and  Kirk  Seversou  KB0LNM, 
13,  with  a  Tech  Plus  license.  Sarah 
Wisutzkcv,  a  tbunh- Louder,  was  the 
alternate  who  attended  all  the  meet- 
ings with  the  boys,  The  leani  gave  the 
audience  at  Dayton  some  valuable  in- 
formation  about  fund-raising  ideas 
like  rallies,  donations,  kaaner  radios, 
and  many  more  creative  appnxiehcs 
needed  lo  raise  the  money  ftir  the  trip 
lo  Dayton  for  the  team.  Rt  the  last 
few  years  Ellie  N0QC  X  hits  provided 
me  with  excellent  >  i  *ing  shakers  I \  w 
the  Dayton  Youth  Forum.  BARC  Jr. 
is  lucky  to  have  such  dedicated  elmers 
and  elmiras  to  help  them  out  and  lo 
encourage  them  in  their  amateur 
radio  activities. 

The  interest  of  young  people  giv- 
ing to  the  Internet  is  something  for  all 
of  us  to  consider  'Rial's  one  reason 
these  youth  forums  are  so  important. 
We,  as  adults,  the  parents  ;md  (be  leath- 
ers, have  to  listen  to  what  the  young- 
sters are  saying  about  what  motivates 
them  and  what  interests  them. 

Hope  to  see  lots  and  lots  mom 
children  at  Dayton  in  *97! 
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Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massfllon  OH  44646 

This  is  a  special  lOih-year  col- 
umn- Yup,  JO  years  of  "QRP"  It's 
hard  lo  believe  that  it's  been  that 
long  since  1  started  this  column  for 
73.  A  lot  has  happened  to  both  ham 
radio  and  QRP  in  the  last  decade. 
Lei's  look  back  and  then  put  our 
sights  on  the  next  10  years. 

Personal 

When  I  started  this  column, 
there  was  the  ever-popular  "Hate 

Mike  Bryce  Club/'  The  two  pri- 
mary members  were  my  wife 
Lynnelte  and  friend  Terry.  Well, 
the  club  folded  in  1988.  Lynnelte 
left  me  for  Terry  and  I  joined  the 
singles1  ranks.  And  the  Hate  Mike 
Bryce  Club  folded.  Two  years 
later,  I  met  a  very  attractive 
woman  with  a  passion  for  the  old 
and  unusual,  I  fit  right  in  so  we 
were  married  on  Field  Day  of 
June  1990.  Donna  and  I  spent  our 
honeymoon  chasing  W6s  on  40 
meters, 

While  Donna  had  no  interest  in 
radio,  and  still  docs  not,  she  de- 
lights in  the  hamfests.  Always 
looking  for  old  radios  to  repair,  I 
became  rather  proficient  at  fixing 
old  tube-type  receivers.  Between 
antique  clocks,  old  radios  and 
teddy  bears,  we  have  an  interest- 
ing home!  And  personally,  I 
wouldn't  change  a  thing. 

Clubs 

In  1986  when  I  started  this  col- 
umn, there  were  perhaps  three  QRP 
clubs  of  international  fame.  They 
were  the  QRP  ARCL  The  Michi- 
gan QRP  club,  and  the  G-QRP  club. 
Today*  all  three  arc  alive  and  well, 
and  all  three  have  shown  outstand- 
ing growth  in  their  ranks* 

Perhaps  more  important  has  been 
the  growth  of  smaller  local-based 
clubs.  There  are  now  local  clubs  in 
nearly  every  comer  of  the  union. 
Here  is  a  short  list  of  some  of  the 
clubs  that  have  emerged:  The  New 
England  QRP  Club,  NorCaJ,  The 
NorthWest  QRP  Club,  The  St. 
Louis  QRP  Club,  and  The  Colorado 
QRP  Club.  There's  more  to  the  list 


than  I  have  included;  if  nothing  else* 
this  shows  that  activity  in  low 
power  ham  radio  is  growing. 

Perhaps  the  most  popular  topic 
I've  covered  in  this  column  has 
been  building  equipment  Pvc  tried 
to  cover  the  spectrum  from  easy- 
to-build  to  out-and-out  stupid? 
There  are  several  projects  that  still 
leave  a  warm  spot  in  my  soul.  Here 
is  a  quick  look  at  some  of  my  per* 
sonal  favorites. 

The  Two-Fer 

The  Two-Fer  was  a  simple  VXO- 
based  transmitter  that  was  easy  to 
build.  You  could  assemble  it  in  less 
than  half  an  hour.  With  a  whopping 
1  watt  output,  the  Two-Fer  could 
easily  work  the  world.  While  most 
of  us  assembled  the  Two-Fer  trans- 
mitter, there  was  a  matching  direct 
conversion  receiver  that  didn't 
work  worth  a  hoot. 

I  don't  know  how  many  Two-Fer 
transmitters  were  built.  Pd  guess 
well  over  a  thousand.  To  this  day,  I 
still  get  requests  for  parts  kits  and 
PC  boards  for  this  project 

As  papular  as  the  Two-Fer  was 
(and  is  today!),  there  came  several 
improved  versions  of  the  basic  cir- 
cuit. Of  course,  those  new  and  im- 
proved Two-Fers  were  given  plenty 
of  space  here  in  the  column. 

The  6L$  Special 

I  started  this  project  as  something 
to  do  on  the  weekends  while  Donna 
worked.  It  was  also  die  birthday  for 
the  6L6. 1  built  a  few  tube-based  trans- 
mitters when  I  got  my  Novice  ticket 
way  back  when,  so  out  came  the 
Greenlee  chassis  punches  and  a  trip 
to  Perry's  QTH.  Perry  W8  AU  has  the 
world's  largest  walk-in  junk  box! 

With  its  single  6L6  and  a  5U4 
in  the  power  supply,  the  6L6  Spe- 
cial would  produce  about  10  to  14 
watts  of  RF — if  you  wanted  to  be 
mean.  Operation  was  crystal-con- 
trolled on  80  and  40  meters.  If  you 
poked,  beat  and  kicked  the  poor 
guy,  you  could  manage  20  meters 
as  well.  Also,  if  you  pumped  the 
plate  voltage  up  and  bolted  the 
little  6L6  down ,  you  could  zap  out 
50+  watts,  for  a  short  time. 
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was,  F  m  planning  an  updated  version. 
Look  for  it  in  the  coming  months. 


The  mail  produced  by  the  6L6 

Special  was  huge.  1  got  letters  from 


"QRP  does  not  mean  using  decades-old 
circuits;  you'll  find  plenty  of 
microprocessors  in  our  QRP  gear. 


ff 


old-timers  who'd  renewed  their  in- 
terest in  ham  radio  all  because  of 
the  6L6  Special,  Oh,  and  then  there 
were  the  letters  from  the  new  hams 
confused  about  the  dipping  and 
peaking  of  the  6L6! 

I  have  no  idea  how  many  ver- 
sions were  built,  but  I'm  sure  the 
6L6  Special  generated  a  lot  of  warm 
fuzzies  for  many  a  ham. 

The  T/R  Switch 

One  of  the  first  projects  to  ap- 
pear in  the  column,  this  was  very 
popular  with  builders.  The  switch 
allowed  painless  interfacing  be- 
tween a  QRP  transmitter  and  re- 
ceiver. It  also  generated  a  sidetonc 
and  provided  a  key  interface. 

On  the  downside,  right  after  the 
T/R  Switch  was  published,  Radio 
Shack™  discontinued  several  key 
parts.  That  made  the  PC  board  out- 
dated. As  popular  as  the  T/R  Switch 


The  Pulse  Charger 

This  guy  started  out  on  a  whim. 
1  never  expected  it  to  take  off  like  it 

did.  So  popular  w;js  the  ?:i\^ 
Charger  thai  I  redid  the  original  ar- 
ticle and  pioduced  a  PC  board.  I  re- 
ceived inquests  for  boards  from  all 
over  the  worid — 1  even  had  a  small 
company  ask  about  building  the  Pulse 
Chaiger  for  commercial  use. 

ITiere  are  probably  a  dozen  more 
projects  that  were  jusl  as  popular, 
bui  the  ones  described  above 
seemed  to  generate  the  most  mail. 

Hate  mail,  farts  and  fizzles 

The  column  titled  *The  Oscii- 
Litor  From  Hell"  generated  more 
hate  mail  than  you  can  imagine!  I 
guess  it  was  aptly  named!  To  this 
day,  I  still  get  nasty  letters  about 
that  column. 

Continued  on  pcuje  79 
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N~~  ow  thai  we  understand  the  Tun* 

dameruals  of  AM  and  FM.  il  is 
time  to  look  at  a  typical  radio 
receiver. 

Fig.  1  shows  Lhe  .same  crystal  radio  we 
introduced  in  Part  6  (7.^  June  1996).  We 
pointed  out  Lhal  il  consists  of  just  a  few 
parts: 

1.  An  outside  wire  antenna,   which 

captures  all  the  various  radio  signals 
coming  our  way. 

2.  An  antenna  coil  and  variable  ca- 
pacitor, which  do  two  jobs.  The  antenna 
coil  is  wired  as  a  transformer,  coupling 
the  antenna  signal  to  the  radio.  The  sec- 
ondary of  Lhe  coil  along  with  Lhe  vari- 
able capacitor  also  form  a  Luned  circuit 
which  selects  the  station  we  want,  while 
rejecting  stations  we  do  not  want. 

3.  A  diode  which  rectifies  the  AM 
signal. 

4.  A  0.001  |iF  capacitor  which  tillers 
out  the  high-frequency  carrier  and  side- 
bands* and  keeps  only  the  envelope — lhe 
audio  signal. 

5-  A  pair  of  headphones  which  convert 
the  audio  signal  to  sound. 


Outstite  wire 


Antenna 
Coil 


365  mF 


X 


Headphone* 


I 


OOGluF 


b 


Fig.  /.  A  simple  AM  crystal  radio. 

64   73  Amateur  Radio  Today  •  October  1 996 


Variations  of  this  radio  circuit  date 
back  to  the  early  days  of  radio.  The  big 

advantage,  of  course,  is  that  il  is  simple 
and  requires  no  batteries,  but  lhal  sim- 
plicity carries  a  price — the  radio  doesn't 
work  very  well.  It  has  poor  sensitivity 
and  poor  selectivity. 

Sensitivity 

The  term  sensirivity  describes  lhe  abil- 
ity of  a  radio  to  pick  up  weak  signals. 
Our  crystal  radio  has  low  sensitivity;  il 
can  pick  up  only  really  strong  stations. 

Sensitivity  has  to  be  judged  in  relation 
to  noise.  Just  picking  up  a  station  is  not 
enough  if  the  station  is  so  noisy  thai  it  is 
not  pleasant  Lo  listen  to.  Spec  sheets  and 
advertising  literature  usually  specify  re- 
ceiver sensitivity  by  measuring  how- 
much  voltage  from  the  antenna  (usually 
measured  in  microvolts)  is  required  to 
make  the  desired  signal  ( usual] v  the 
sound  out  of  the  speaker)  l()  times  or 
100  times  stronger  than  the  noise.  This 
ratio  of  signal  to  noise  is  then  called  the 
signal-to-noise  ratio;  a  decent  radio 
might  provide  a  10-to-l  or  100-to-l  sig- 
nal -lo-noisc  ratio  with  an  antenna  signal 
of  under  I  microvolt. 

This  definition  of  sensitivity  is  useful 
for  most  radio  receivers,  bui  noi  for  a 
crystal  radio,  Typical  receivers  have  am- 
plifiers which  produce  noise  when  tuned 
to  a  weak  station,  or  to  no  station,  so 
measuring  the  signal-to-noisc  ratio  is 
possible.  With  a  crystal  set,  however, 
there  is  really  no  noise  to  be  heard  from 
the  headphones,  so  measuring  the  ratio 
is  lough.  Still,  you  need  several  hundred 
thousand  microvolts  of  antenna  signal  to 
hear  anything  at  all,  so  sensitivity  is 
clearly   bad.   The   signal -io-noi.se   ratio 


(and  many  other  quamities  as  well)  is 
usually  measured  in  decibels,  so  let  us 
pursue  this  a  bit  more. 

When  we  compare  two  voltages  or 
two  Currents,  the  decibel  formula  is: 

dB  =  20  log  to    (volta9e  or  current  after)_ 

(voltage  or  current  before) 

Let's  look  at  a  simple  example  to  see 
how  that  applies  to  measuring  sensitivity. 

Suppose  you  turn  on  a  receiver,  d^- 
connect  the  antenna  (so  there  is  no  input 
signal),  and  adjust  the  volume  control  to 
gel  some  measurable  amount  of  noise 
from  the  speaker  Measure  the  speaker 
voltage  and  call  that  the  "be fore"  voltage. 
(For  our  example,  suppose  it  is  .7  volts.) 

Now  connect  the  receiver's  antenna 
leads  lo  a  signal  generator,  properly  ad- 
just its  frequency  so  the  radio  can  re- 
ceive it.  and  set  the  generator  output 
until  the  receiver's  speaker  voltage  is  7 
volts  (10  times  more  than  before.)  Call 
this  the  "after"  voltage:  it  is  the  voltage 
needed  to  provide  a  signal  10  times 
stronger  than  the  noise. 

Now  in  sen  the  "before**  and  "after" 
values  into  the  formula  for  decibels: 

dB  =  20  log  Jafter)  _  20  log  (7i_ 

(before)  (0.7) 

=  20  log  10  =  20  x  1 

(since  10  to  the  1st  power  is  10,  log  10  is 
1),  And  so  the  answer  is  20  dB. 

Now  go  back  to  measure  lhe  amount 
of  signal  coming  from  the  generator  into 
lhe  receiver  antenna  connection.  This 
value  (in  microvolts)  is  the  sensitivity  to 
produce  a  20  dB  signal-to-noise  ratio  in 
the  receiver  output. 

Strictly  speaking,  this  is  not  entirely 
correct,  because  the  "after"  measure- 
ment  is   noi  just  the  signal,   but  also 


includes  a  bi1  of  noise.  Hence,  many 
people  will  call  our  20  tlB  value  the 
signat-plus-noise-to-noise  ratio,  rather 
than  just  ihc  signal -to- noise  ratio.  They 
may  also  write  it  as  (S+N)/N.  meaning 
that  the  signal-plus-noise  is  divided  by 
the  noise  oulpuL 

Selectivity 

Selectivity  describes  the  ability  of  a  re- 
ceiver to  select  the  station  you  want,  and 
keep  out  other  stations  thai  you  don't 

want.  Our  crystal  radio  has  poor  selec- 
tivity because  ii  has  trouble  separating 
nearby  stations. 

As  we've  discussed  in  previous  parts, 
a  radio  signal  consists  of  a  carrier  and 
sidebands,  and  has  a  certain  bandwidth 
which  depends  on  the  type  and  amount 
of  modulation.  Resonant  circuits  in  the 
receiver  tune  in  the  station  you  want. 
Ideally,  they  should  pass  all  the  frequen- 
cies in  the  carrier  and  sidebands  equally 
well,  and  completely  reject  all  other  fre- 
quencies below  and  above:  in  reality, 
however,  that  is  not  possible. 


DETOUR 


At  ihis  point,  we  need  to  review  reso- 
nant Circuits,  Fig,  2  shows  a  parallel- 
tuned  resonant  circuit  of  the  type  most 
often  used  in  radio  receivers.  The  basic 
tuned  circuit  consists  of  the  inductor  L 
and  capacitor  G,  in  parallel  with  each 
other.  An  AC  input  voltage  is  applied 
through  the  resistor  Ri(i,  and  the  output 
connects  to  a  load  resistance  RliMd. 

If  we  were  to  disconnect  the  L  and  C, 
then  the  inpul  signal  would  go  straight  to 
the  output  load.  Of  course,  there  would 
be  a  loss  because  of  current  in  the  two 
resistors  (which  make  up  a  voltage  di- 
vider), so  that  the  output  voltage  would 
be  smaller  than  the  inpul  voltage.  Let's 
ignore  this,  though,  and  just  consider  the 
present  voltage  to  be  100%,  or  the  maxi- 
mum of  what  it  can  be.  considering  the 
two  resistors* 


Input 


When  we  now  connect  L  and  C,  there 
is  some  current  through  the  inductor  LT 
and  also  current  through  the  capacitor  C; 
as  a  result,  the  output  voltage  will  gener- 
ally drop.  If  the  voltage  drops  to  50%  of 
what  it  was  before,  we  will  say  that  the 
response  of  the  circuit  is  50'r  or,  rather 
than  use  percents,  we  will  simply  call  it 
0.5;  similarly,  if  the  voltage  drops  to  80% , 
we  will  say  that  the  response  is  0,8. 

So  the  response  depends  on  the  currents 
through  L  and  C.  There  is  an  important 
frequency,  called  the  resonant  frequency, 
at  which  the  currents  through  L  and  C  are 
exactly  equal,  but  opposite  in  direction — 
when  one  current  goes  up,  the  other  goes 
down.  In  this  case,  the  two  currents  exactly 
cancel  each  other  out,  and  it  is  as  if  L  and 
C  were  not  there.  In  other  words,  at  the 
resonant  frequency  we  get  the  maximum 
100%  output  voltage;  we  then  say  that  the 
response  is  1 . 


"If  the  superheterodyne 

receiver  had  never  been 

in  ven ted,  comm  un i cations 

as  we  know  it  would 

probably  not  exist/9 


The  resonant  frequency  is  the  one  at 
which  the  reactance  of  C  and  the  reac- 
tance of  L  arc  equal;  that  is, 

xc-Xl 
1 


(2  k  j  C)) 


=  2k/L 


Fig.  2.  A  parallel  resonant  circuit 


Solving  this  last  equation  for  f  gives  us: 

f-         1 

;       (2ic  VITCT 

This  is  the  resonant  frequency  of  this  cir- 
cuit At  this  frequency,  the  output  from 
the  circuit  is  the  highest  (limited,  of 
course,  by  the  values  of  the  resistors). 

As  soon  as  the  frequency  goes  either 
above  or  below  the  resonant  frequency, 
the  two  currents  no  longer  cancel,  and 
the  output  voltage  drops.  The  left  curve 
in  Fig.  3  shows  the  response  of  this  cir- 
cuit as  the  frequency  changes.  We  see  a 
peak  at  the  resonant  frequency,  with  a 
drop  above  and  beiow  that  frequency. 

Fig.  3  shows  the  actual  frequency  re- 
sponse of  a  tuned  circuit  at  the  left  and 
the  ideal  response  we  would  like  to  have 


Fig.  J.  Actual  and  ideal  resonant  response. 

for  a  radio  at  the  right.  The  ideal  re- 
sponse would  be  a  rectangle,  where  all 
the  signals  w  ithin  the  bandwidth  of  the 
radio  signal  (carrier  and  sidebands)  get 
through  equally  well  (the  response  is  1 
or  100%),  while  nothing  gets  through 
above  or  below  that  range  (the  response 
is0or()%). 

You  can  see  there  is  a  big  difference 
between  what  we  want  and  what  we  get. 
The  ideal  rectangular  response  at  the 
right  has: 

L  A  flat  top.  This  lets  the  carrier  and 
all  sidebands  gel  through  the  tuned 
circuit  equally  well. 

2,  Steep  skirts.  The  skirt  is  the  vertical 
part  at  the  left  and  right.  Steep  skins 
make  sure  that  the  response  drops  very 

fast,  so  that  no  adjacent   stations  get 
through. 


3*  A  definite  bandwidth.  Ideally, 
this  should  be  just  as  wide  as  ihe  hand- 
width  of  the  signal  we  arc  trying  to 
receive — no  more,  and  no  less. 

The  actual  tuned  circuit  response 
shown  on  the  left  in  Fig.  3  has  none  of 
these.  The  top  isn't  flat,  so  the  carrier 
can  get  through,  but  the  farther  out  a 
sideband  is,  the  less  of  it  gels  through. 
The  sides  aren't  steep  enough  to  keep 
out  adjacent  stations,  since  even  pretty 
far  away  from  the  peak  the  curve  still 
has  fairly  high  response.  Finally,  there  is 
no  definite  bandwidth  to  the  circuit. 

We  can  flatten  out  the  top  a  bit  by  wid- 
ening the  whole  curve.  The  relative 
width  of  the  curve  is  determined  by  a 
number  called  the  Quality  Factor,  or  Q  , 

of  the  circuit. 

The  Q  describes  how  wide  or  narrow 
the  response  curve  is.  For  instance, 
Fig,  4  shows  several  different  response 
curves  with  different  Q.  The  higher  the 
Q,  the  narrower  the  response  is;  the 
I  lower  the  Q,  the  wider  it  is.  You  can  see 
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ff£.  4.  Atou-  Q  affects  the  shape  off  he  response. 

thai  a  lower  Q  would  even  out  the  lop — 
but  ii  also  widens  ihe  bandpass  and 
makes  ihe  skins  even  less  sleep. 

Fig,  5  shows  how  ihe  Q  is  measured. 
To  find  ihe  Q,  you  need  two  measure- 
ments^— the  resonant  frequency  arid  the 
3-dB  bandwidth,  also  often  called  Ihe 
half-power  bandwidth.  The  resonant  fre- 
quency ts  simply  the  frequency  at  which 
ihe  response  is  a  maximum.  In  oihcr 
words,  it  is  the  frequency  of  the  peak. 

The  3-dB  or  half-power  bandwidth 
is  a  hi  I  harder  to  measure.  This  band- 
width is  defined  as  ihe  difference  be- 
tween the  two  frequencies  where  the 
response  drops  by  3  dB  from  its  peak 
value.  This  also  happens  to  be  the 
point  where  the  output  power  drops  lo 
half  of  the  power  at  the  peak.  This 
needs  a  bit  of  explanation. 

Look  at  Fig.  5.  At  ihe  peak,  the  re- 
sponse has  a  value  of  L  Going  down  3 
dB  from  the  peak  gels  us  to  a  response  of 
0.707  (or  V2/2,  to  be  exact.)  If  we  insert 
these  values  into  the  formula  for  voltage 
decibels,  we  get: 

20  log0'—  =  20  x  (-0.15)  =  -3  dB 

In  other  words,  when  the  response 
drops  to  0.707  of  iis  value  at  the  peak,  it 
has  dropped  3  dB  from  the  peak. 

This  point  also  happens  to  he  the 
half-power  point.  Suppose  the  output 
voltage  from  the  circuit  is  10  volts  at 


the  resonani  frequency,  and  it  goes 
into,  say,  10O  ohms.  Then  the  power 

output  would  be; 

P  =  V2  =  102  =1  watt 
R      100 

At  the  3-dB  point,  however,  the  output 
voltage  drops  to  0,707  of  its  value  ai 
the  peak,  or  jusl  7.07  volts,  so  the 
power  is  now: 

p  =_¥?=  7.072  =50  =  0.5  watt 
R       100         100 

We  can  use  the  equation  for  power  deci- 
bels to  check  that  0.5  watt  is  3  dB  less 
than  1  watt: 

10  log  0-5  =10x{-0.3)  =  -3dB 

So  back  to  Fig,  5,  What  we  do  is  to  go 
to  the  curve,  find  the  two  frequencies 
(one  lower  than  the  resonant  frequency, 
and  the  other  higher)  where  the  output 
drops  to  0.707  of  its  value  at  ihe  peak, 
and  find  the  difference  between  them. 
This  is  labeled  BW  in  Fig.  5.  The 
Quality  factor  Q  is  then  defined  as: 


q resonant  frequency 


Fig,  5.  How  10  measure  the  Q  of  a  resonant 
circuit. 

66   73  Amateur  Radio  Today  •  October  1996 


BW,  the  3-dB  bandwidth 

The  Q  is  affected  by  the  resistances  in 
the  circuit.  In  Fig.  2,  the  input  resistor 
and  the  load  resistor  both  affect  the  (J — 
the  lower  the  resistors  are,  the  lower  the 
Q.  (The  resistance  of  the  coil  also  affects 
it  a  bit,  but  the  two  resistors  have  the 
greatest  effect.) 


END  OF  CET0UR 


Now  that  we  know  some  more  about 
resonant  circuits,  compare  Fig,  I  with 
Fig,  2.  The  antenna  and  the  primary  of 
the  coil  in  Fig,  1  feed  the  signal  into 
the  tuned  circuit,  so  their  resistance  af- 
fects the  Q.  The  headphones  are  the 
load  on  the  circuit,  so  their  resistance 
also  affects  the  Q,  and,  because  all  of 
these  have  fairly  low  resistance,  the  Q 
is  terrible!  In  a  typical  crystal  radio, 
the  response  of  the  tuned  circuit  is  so 
wide,  and  the  skirts  so  broad,  thai  it  is 
almost  impossible  to  separate  stations 
from  each  other.  Unless  vou  are  luckv 
to  live  very  close  to  one  radio  station 
and  far  from  all  others,  don't  expect  to 
get  very  good  performance  from  a 
crystal  radio. 


Fig,  (h  Improving  the  ba  tuff  hiss  by  combin- 
ing timed  circuits. 

How  do  we  improve  sensitivity  and 
selectivity? 

Improving  sensitivity  seems  fairh 
simple — jusl  add  some  amplifiers.  Well, 
it's  noi  quiie  that  simple,  because  you 
have  to  do  it  just  right,  as  we  shall  see  in 
a  moment,  but  it  can  be  done.  Improving 
selectivity,  on  the  other  hand,  is  some- 
what more  complicated.  There  are  some 
modern  components,  such  as  crystal  or 
ceramic  fillers,  which  can  provide  a 
fairly  sharp  bandpass.  The  more  tradi- 
tional method,  however,  is  to  just  add 
more  tuned  circuits.  For  example,  the 
dark  curve  in  Fig.  6  shows  how  using 
three  resonant  circuits,  each  tuned  to  a 
slight  I  >  different  frequency  and  having 
different  Qs,  can  improve  the  overall  re- 
sponse. There  are  several  ways  of  get- 
ting this  same  result,  and,  obviously,  the 
circuit  must  be  carefully  designed  and  set 
up,  or  else  ihe  resulting  bandpass  may  be 
lopsided  or  have  lumps  in  Ihe  lop. 

The  prohlem  is  that  you  can't  just  par- 
allel a  bunch  of  tuned  circuits  together, 
as  in  Fig.  7.  Even  though  this  looks  like 
three  separate  tuned  circuits,  if  you  par- 
allel the  three  inductors  into  one,  and  the 
three  capacitors  into  one.  you  see  that 
there  is  really  only  one  luned  circuit 
here.  To  use  more  than  one  tuned  circuit 
in  the  radio  you  must  somehow  separate 
them  so  lhc\  are  not  all  in  parallel  with 
each  other.  The  secret  is  to  separate  them 
with  amplifiers. 

The  TRF  or  tuned  radio  frequency 
receiver 

The  TRF.  or  tuned  radio  frequency  re- 
ceiver, became  popular  as  soon  as  the 


in  pur 


Output 


Fig.  7.  This  is  one  tuned  circuit*  not  three. 


electronics  industry  got  lo  the  poini 
where  it  was  possible  lo  build  amplifiers 
cheaply  enough.  Fig.  8  shows  the  block 
diagram. 

The  circuit  started  with  an  antenna, 
usually  a  kmgwire  strung  outdoors. 
Then  came  two  or  more  RF  tuned  cir- 
cuits, separated  by  RF  amplifiers.  These 
were  culled  RF  because  they  all  ampli- 
fied the  actual  radio  frequency  (RF)  sig- 
nal. Eventually  came  a  detector,  which 
was  simply  a  rectifier  diode  and  capaci- 
tor, thai  worked  just  like  those  in  die 
crystal  radio  shown  in  Fig.  L  This  was 
followed  by  an  AF  amplifier,  called  AF 
because  it  now  amplified  the  audio  fre- 
quency signal,  not  the  radio  frequency 
signal  The  audio  signal  then  went  to  a 
speaker  You'll  note  how  RF  amplifiers 
separated  ihe  tuned  circuits,  so  they 
would  act  separately  instead  of  becom- 
ing one  single  tuned  circuit,  as  in  Fig.  7, 

The  TRF  receiver  worked  quite  well 
for  its  time,  but  ii  had  some  major  prob- 
lems. One  difficulty  was  that  each  time 
you  wanted  to  change  stations  you  had 
to  retunc  all  the  tuned  circuits.  Although 
Fig*  8  shows  only  three,  some  more  ex- 
pensive radios  had  four  or  even  more. 
But  as  Fig.  6  shows,  even  three  tuned 
circuits  have  to  be  carefully  adjusted  if 
you  want  to  get  an  overall  response  with 
a  fairly  fiat  top  and  sleep  skirts.  It  was 
almost  impossible  for  the  average  owner 
to  get  it  right. 

A  second  problem  had  to  do  with  the 
actual  physical  construction  of  the  radio. 
If  two  tuned  circuits  were  too  close  lo 
each  other,  the  two  inductors  would  act 
as  a  transformer.  Some  of  the  amplified 
signal  from  one  of  the  later  stages  would 
get  back  into  an  earlier  stage,  only  to  be 
amplified  again  and  again — this  positive 
feedback  made  the  radio  into  a  perfect 
oscillator!  The  more  tuned  circuits  there 
were,  or  the  more  gain  the  amplifiers 
had,  the  worse  the  problem  became,  It 
was  really  difficult  lo  build  a  receiver 
that  had  both  high  sensitivity  and  high 
selectivity, 

Superhi'i  to  the  rescue! 

The  solution  was  the  superheterodyne 
(superhet  for  short)  receiver,  invented 
around  1930.  This  idea  revolutionized 
radio;  all  modem  receivers  use  it. 

Ft)*,  ¥  shows  the  block  diagram.  The 
amplification  in  the  circuit  is  provided  in 
three  separate  sections:  the  RF  section. 


Antenna 


RF  lum-d 
circuii 


RF 

Amp 


RF  luncd 
circuit 


RI-  uuil-U 
circuir 


RF 
Amp 


Dclccior 


Speaker 


Fig.  8.  The  tufted  radio  frequency  (TRF)  receiver. 


which  extends  from  the  antenna  lo  the 
mixer:  the  IF  section,  which  goes  from 
the  mixer  to  the  detector  (and  is  the  main 
feature  of  the  superhet);  and  the  AF  sec- 
lion,  which  extends  from  the  detector  to 
l he  speaker. 

As  before,  the  RF  section  contains 
some  RF  tuned  circuits  and  amplifiers. 
which  amplify  the  radio  frequency  sig- 
nal. Similarly,  the  AF  section  contains 
some  audio  amplifiers,  and  amplifies  the 
audio  signal.  Between  them  is  the  IF  or 
intermediate  frequency  section,  which 
amplifies  the  signal,  but  also  provides  all 
of  ihe  selectivity  for  the  entire  radio- 

The  superhet  solves  both  problems  of 
the  TRF  design.  First,  the  If-  section  op- 
erates at  a  different  frequency  from  the 
RF  section;  moreover,  the  IF  section 
stays  tuned  to  the  same  frequency  re- 
gardless of  which  station  we  listen  to.  So 
the  tuned  circuits  in  the  IF  section  can  he 
properly  aligned  in  the  factory  to  give 
the  best  bandpass  curve,  and  they  don't 
get  retimed  by  the  user. 

Further,  because  the  overall  radio  gain 
is  split  into  three  sections,  each  section's 
gain  is  smaller.  With  less  gain,  feedback 
from  the  output  back  to  the  input  is  less 
of  a  problem,  and  because  each  of  the 
ihree  sections — the  RF,  the  IF,  and  the 
AF— operates  at  a  different  frequency,  it 
doesn't  matter  if  a  signal  from  one  sec- 
tion sneaks  into  another,  since  it  just  gels 
rejected. 


So  the  supcrhef  s  great  feature  is  that 
the  signal  in  the  IF  portion  of  the  radio 
stays  at  a  constant  frequency  regardless 
of  what  station  vou  tune  lo.  This  is  done 
by  heterodyning  or  beating  two  signals. 


DETOUR 


Heterodyning  is  so  important  to  radio 
that  we  have  to  look  at  it  some  more. 
Consider  the  circuit  shown  in  Fig,  10. 
We  have  a  box  containing  some  cir- 
cuitry, and  two  inputs  into  the  box:  one  a 
100  Hz  sine  wave,  the  other  a  1000  Hz 
sine  wave.  Whal  comes  out? 

Assuming  there  is  something  inside 
the  box  (not  just  empty  air!),  the  two  in- 
put signals  will  usually,  somehow,  com- 
bine into  the  output.  Electrical  engineers 
will  now  explain  that  there  are  two  main 
possibilities. 

If  the  circuitry  in  the  box  contains 
only  resistors,  inductors,  and  capacitors, 
it  is  called  a  linear  circuii.  In  linear  cir- 
cuits, the  output  is  proportional  lo  the  in- 
puts; there  is  nothing  in  the  output  which 
didn't  come  from  the  input.  This  is  just  a 
fancy  way  of  saying  that  if  100  Hz  and 
1000  Hz  go  in,  then  only  100  Hz  and 
1000  Hz  can  come  out. 

If  the  circuitry  in  the  box  also  contains 
some  diodes,  transistors,  lubes,  or  other 
nonlinear  components,  then  this  be- 
comes a  whole  new  ball  game — things 
can  come  out  that  didn't  go  in. 
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Fig.  9.  The  superheterodyne  receiver  block  diagram, 
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Fig.  JO.  Mixing  nvo  signals  in  some  circuit. 

For  one  thing,  nonlinear  circuits  can 

distort;  they  can  change  the  wave 
shape  of  the  sine  waves  going  in.  As 
we  explained  way  back  at  the  begin- 
ning, this  introduces  harmonics.  So  the 
100  Hz  signal  could  now  produce  har- 
monics of  200,  300,  400,  or  more  Hz, 
while  the  1000  H/  signal  could  mm 
have  harmonics  at  2000,  3000,  etc.  Hz, 

Much  more  important  for  us,  though. 
is  that  the  two  input  signals  can  interact 
with  each  other.  This  process  is  called 
heterodyning  or  beating.  When  two  sig- 
nals interact  like  this,  they  produce  new 
signals  whose  frequencies  are  the  sum 
and  difference  of  the  original  two  sig- 
nals. In  our  case,  the  sum  would  be  1 100 
Hz  (1000  plus  l00Ji  and  the  difference 
would  be  900  Hz  (1000  minus  100), 
These  new  frequencies  would  be  called 
heterodynes. 

As  usual,  things  arc  just  a  bit  more 
complicated.  The  distortion  harmonics 
also  produce  sums  and  differences.  For 
example,  the  200  Hz  harmonic  of  the 
100  Hz  signal  could  heterodyne  with 
the  3000  Hz  harmonic  of  the  1000  H/ 
signal  to  produce  2800  and  3,200  Hz, 
and  so  on.  Fortunately,  the  harmonics 
are  usually  smaller  than  the  fundamen- 
tals, and  so  these  heterodynes  are  also 
smaller  than  the  main  ones  at  1 100  and 
900  Hz. 

Al  a  first  glance,  you  may  think  this 
heterodyning  is  a  terrible  complication 
but  remember  that,  without  heterodyn- 
ing, the  superheterodyne  receiver  would 
be  impossible,  and  radio  and  TV  reccp- 
i  lion  would  be  a  lot  worse  today. 


END  OF  DETOUR 
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Let's  now  see  how  heterodyning  is 
used  in  the  superhet.  As  an  example,  Fig. 
11  shows  a  superhet  AM  radio  tuned  to  a 
radio  station  at  880  kHz.  Corning  in  the 
antenna  is  not  just  this  station,  but  also 
signals  from  all  sorts  of  other  stations — 
radio,  TV.  radar,  etc.  The  tuned  circuits 
in  the  RF  section  remove  most  of  the  un- 
desired  signals*  but  not  all,  so  thai  the 
signal  coming  into  the  mixer  is  mostly  880 
kHz,  but  still  has  many  other  signals. 

The  mixer  is  a  nonlinear  circuit;  it  re- 
ceives this  combined  signal,  but  it  also 
gets  a  1335  kHz  signal  from  the  oscilla- 
tor below  it.  Since  it  is  nonlinear,  it  het- 
erodynes these  signals.  There  are  a  lot  of 
different  signals  going  in  so  it  produces 
a  lot  of  heterodynes,  but  the  most  impor- 
tant ones  arc  the  sum  and  difference  of 
the  desired  station  at  880  kHz.  and  the 
oscillator  signal  al  1335  kHz,  This  gives 
us  22)5  kHz,  the  sum,  and  455  kHz,  the 
difference. 

Note  that  the  tuned  circuits  in  the  IF 
section  arc  all  tuned  to  455  kHz,  so  they 
keep  the  455  kHz  signal  and  reject  the 
others.  By  the  lime  the  signal  gets  to  the 
detector,  the  filtering  has  been  pretty 
much  completed,  and  the  signal  is  al- 
most purely  455  kHz  (plus  the  nearby 
sidebands). 

Now,  suppose  we  reiune  the  radio  to  a 
different  station,  say  one  al  770  kHz,  We 
retune  the  RF  tuned  circuits,  but  these 
only  do  a  rough  job  of  removing  faraway 
signals;  they  aren't  the  main  tuned  cir- 
cuits in  the  radio,  so  it  isn't  important  to 
get  them  just  right.  But — and  here  is  the 
important  thing  to  note — we  also  retune 
the  oscillator  to  1225  kHz.  The  differ- 
ence between  1225  kHz  and  770  kHz  is 
again  455  kHz !  So  the  IF  section  ampli- 
fies the  resulting  signal,  without  having 
to  be  retuned  itself. 

The  trick  when  changing  stations  is  lo 
retune  the  RF  circuits  (but  a  slight  error 
here  isn't  critical),  and  the  oscillator 
(this  is  important!)  so  the  difference  in 
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Fig.  1 1.  Superhet  with  a  455  kHz  IF,  limed  to  880  kHz. 
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frequency  between  the  station  you  want 
and  the  oscillator  stays  at  455  kHz. 
Since  the  RF  tuning  adjustment  isn't  that 
critical,  it  is  possible  lo  use  a  single  knob 
lo  adjust  all  the  luned  circuits  al  the 
same  time,  without  having  to  worry  about 
whether  all  of  them  are  right  on  target 

In  case  you  wonder  why  we  chose  455 
kHz  lor  the  IF  frequency...  well,  other 
values  are  possible,  but  this  just  happens 
to  be  a  popular  one  in  AM  broadcast  re- 
ceivers. FM  broadcast  receivers  usually 
use  10.7  MHz  IFT  and  other  IF  frequencies 
are  also  used  in  other  kinds  of  receivers. 

If  we  let  fsmAm  be  the  frequency  of  the 
station  we  want,  and  /  be  (he  IF  fre- 
quency, then  the  oscillator  frequency  / 
should  be: 


fosc  =  / station  +  fiF. 
But  if  s  also  possible  to  let 

fosc  =  f station  -  flF. 
Either  way,  the  difference  between  f 

*  *  Milium 

and  /    is  equal  to  ihe  IF  frequency  /    so 
either  will  work. 

The  converter 

Many  radios  combine  the  mixer  and 
the  oscillator  into  one  circuit  called  the 
converter.  This  is  a  popular  technique 
i  for  lowering  the  radio's  cost,  because 
several  components  in  the  circuit  do 
many  jobs  at  the  same  time.  Fig.  12 
shows  the  converter  used  in  many  popu- 
lar AM  broadcast  radios;  there  are  sev- 
eral useful  techniques  that  are  worth 
mentioning. 

LI  and  CI  are  the  RF  tuned  circuit 
with  CI  being  the  tuning  capacitor,  but 
LI  does  several  different  jobs.  The  top 
part  of  the  winding  (above  the  ground 
connection)  is  the  part  that  actually  reso- 
nates with  the  capacitor;  the  bottom  part 
(connecting  to  C2)  acts  as  the  secondary 
of  a  transformer  lo  bring  the  signal  from 
LI  to  the  transistor  without  loading 
down  the  tuned  circuit  (which  would 
reduce  the  Q). 

At  the  same  lime.  LI  is  also  the  an- 
tenna. As  we  will  see  later,  coils  or  loops 
of  wire  can  act  as  antennas:  in  this  case, 
L I  is  wound  on  a  ferrite  core  (a  ceramic 
core  which  contains  ferrous  metal  par- 
ticles); the  core  helps  lo  pick  up  the  en- 
ergy from  die  radio  signal,  and 
concentrate  it  in  ihe  coil. 
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Fig,  /2.  Typical  converter  in  an  AM  receiver. 

The  transistor  also  does  two  jobs, 
hirst,  it  oscillates  at  a  frequency  455  kHz 
above  the  signal  you  want  to  pick  up.  To 
do  this,  we  need  an  amplifier  with  posi- 
tive feedback.  The  transistor  is  the  am- 
plifier, with  its  output  coming  out  of  the 
collector  going  through  oscillator  coil 
TI ,  and  back  through  C3  into  the  emitter 
of  the  transistor.  Capacitor  C4  resonates 
with  the  secondary  of  this  coil  to  control 
the  oscillator  frequency. 

At  the  same  Lime,  however,  the  tran- 
sistor amplifies  the  RF  signal  coming 
from  the  antenna  coil,  and  mixes  it  with 
the  oscillator  signal.  Because  the  transis- 
tor is  nonlinear  it  also  produces  the  sum 


scheme,  there  are  two  mixers  and  oscil- 
lators (or  two  converters),  and  two  dif- 
ferent IF  amplifier  sections.  We*  1 1  see 
the  reason  for  this  in  a  moment. 

Superheterodyne  sensitivity  and 
selectivity 

By  splitting  the  amplification  into 
separate  sections,  a  superhet  can  provide 
more  gain  in  each  section  without  the 
danger  of  signals  feeding  back  and  caus- 
ing oscillation.  Further,  because  the  IF 
amplifier  does  not  need  to  be  retuned 
each  time  you  change  stations,  it  can  be 
optimized  and  carefully  adjusted  at  the 
factory  to  provide  the  best  possible 
bandpass  characteristics — steep  skirts 
and  a  flat  top.  But,  there  is  more  to  it 
than  that. 

Recall  our  definition  of  the  Quality 
factor  Q  of  a  resonant  circuit: 


Q  = 


resonant  frequency 

BW,  the  3-dB  bandwidth 


The  3-dB  bandwidth  doesn't  really 
specify  how  well  the  circuit  will  reject 
adjacent  stations:  in  order  to  reject  such 


"Just  picking  up  a  station  is  not  enough  if  the  station  is  so 

noisy  that  it  is  not  pleasant  to  listen  to. 


?f 


and  difference  heterodyne  frequencies. 
The  primary  of  IF  transformer  T2  and 
capacitor  C5  resonate  at  455  kHz,  and 
send  the  455  kHz  difference  frequency 
on  to  the  IF  amplifier. 

Note  how  Tl  and  T2  both  use  taps 
on  one  winding  (the  tap  is  a  third  con- 
nection part  way  into  the  winding)* 
This  reduces  the  loading  on  the  reso- 
nant circuit,  and  keeps  the  Q  from 
being  lowered. 

Variations  on  a  theme 

Although  Fig,  9  showed  one  RF  am- 
plifier (with  two  RF  tuned  circuits),  and 
one  IF  amplifier  (also  with  two  IF  tuned 
circuits),  there  is  nothing  sacred  about 
these  numbers.  Many  cheap  radios  use 
only  one  RF  tuned  circuit,  and  no  RF 
amplifier;  the  converter  shown  in  Fig,  2 
is  ii  good  example. 

On  the  other  hand,  more  expensive  ra- 
dios might  have  more  RF  amplifiers  and/ 
or  more  IF  amplifiers.  In  fact,  quite  a 
few  radios  use  double  conversion.  In  this 


interference,  the  response  o\  the  tuned 
circuit  has  to  be  30,  40,  or  even  more  dB 
down  from  the  top  of  the  curve  at  the 
frequencies  of  any  adjacent  stations. 
Still,  it  provides  a  useful  yardstick  for 
comparison. 
We  can  rewrite  the  above  equation  as: 

3^dB  bandwidth  BW  =  ^^ant  ^ency 

Q 

To  get  a  small  bandwidth,  you  have  to 
either  make  the  resonant  frequency 
small,  or  make  the  Q  big,  but  in  most 
resonant  circuits,  there  is  a  limit  to  how 
hig  Q  can  get.  It  is  affected  by  the  resis- 
tance of  the  rest  of  the  circuit,  and  is  sel- 
dom more  than  20  or  30,  So  making  Q 
big  is  not  a  feasible  approach  to  making 
the  bandwidth  small.  To  get  a  small 
bandwidth,  it  would  help  if  you  could 
make  the  resonant  frequency  small. 

In  a  TRF  receiver,  though,  you  must 
tune  the  resonant  circuits  to  the  fre- 
quency of  the  station  you  want  to  re- 
ceive,  so   you   really   can't    make   the 


resonant  frequency  small  to  get  a  good 
bandwidth.  To  further  complicate  the  de- 
sign, the  bandwidth  will  change  as  you 
tune  to  different  stations. 

In  a  superhet.  on  the  other  hand,  all 
the  selectivity  is  obtained  in  the  IF 
stages,  and  their  frequency  stays  the 
same  for  all  stations.  Moreover,  the  IF 
frequency  is  lower  than  my  of  the  sta- 
tions you  want  to  receive,  so  you  can  get 
the  same  narrow  bandwidth  for  every 
station  you  Jisten  to.  In  theory,  at  least, 
you  could  gel  the  bandwidth  as  narrow 
as  you  want,  simply  by  going  to  a  lower 
IF  frequency,  (Note  how  AM  broadcast 
radios,  which  need  a  lower  bandwidth 
than  FM  broadcast  radios,  also  have  a 
lower  IF  frequency  of  455  kHz  instead 
of  10.7  MHz,)  But  there  is  a  fly  in  the 
ointment,  as  they  say — the  image. 

The  image 

Let's  return  to  the  radio  diagrammed 
in  Fig.  11.  It  is  tuned  to  KX0  kHz,  has  a 
455  kHz  IF,  and  an  oscillator  fre- 
quency of  1335  kHz.  Here  we  see  that 
1335  kHz  -  880  kHz  -  455  kHz. 

So  far.  so  good,  but  suppo.se  ihere  was 
a  station  at  1790  kHz.  Look  at  the  fol- 
lowing calculation: 

1790  kHz  - 1335  kHz  =  455  kHz 

In  other  words,  the  difference  between 
the  new  station  at  1790  kHz  and  the 
1335  kHz  oscillator  frequency  is  also 
455  kHz.  This  new  radio  station  could 
also  now  be  heard,  though  not  as  well  as 
the  one  at  880  kHz  because  the  RF  tuned 
circuits  largely  remove  ii.  If  it  w  ere  strong 
enough,  though,  it  would  come  through 
anyway.  The  1790  kHz  frequency  is  called 
the  image  frequency. 

Note  how  the  image  frequency  is 
calculated: 


Desired  station 
+  IF  frequency 


880  kHz 
+445  kHz 


Oscillator  frequency  1335  kHz 

+  IF  frequency  +455  kHz 

Image  frequency       1790  kHz 


That  is.  the  image  frequency  £       is 


/image  =  /desired  station  ±  2/lF 

(We  used  the  ±  sign  in  the  equation 
because  in  some  radios  the  oscillator 

could  also  be  below  the  desired  station 
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frequency;  in  that  case,  the  image  fre- 
quency would  be  below  ihe  oscillator 
frequency,  and  we  would  need  ihe  minus 
sign.) 

This  brings  us  to  a  problem.  Just  a 
few  paragraphs  ago,  we  said  "In 
theory,  at  least,  you  could  get  the 
bandwidth  as  narrow  as  you  want,  sim- 
ply be  going  to  a  lower  IF  frequency" 
but  if  you  do  that,  then  the  image  fre- 
quency gets  closer  to  the  desired  fre- 
quency, and  then  the  RF  tuned  circuits 
may  not  be  able  to  get  rid  of  it.  So  you 
have  two  conflicting  requirements; 

To  get  better  selectivity — lower 
bandwidth — you  want  to  lower  the  IF 
frequency. 

To  get  better  rejection  of  the  image 
frequency,  you  want  to  raise  the  IF 
frequency. 

This  is  particularly  a  problem  with 
high-frequency  receivers  intended  to  re- 
ceive narrowhand  signals.  For  example, 
consider  an  amateur  FM  receiver  for 
146.94  MHz.  Since  the  bandwidth  of 
FM  signals  on  ihis  frequency  is  typically 
only  10  or  15  kHz,  a  low  IF  frequency 
(such  as  455  kHz  or  even  less)  would  be 
ideal  But  then  the  image  would  be  at: 

146.94  MHz  +  (2  x  455  kHz) 
-147.85  MHz 

which  is  not  even  1%  away  from  the  de- 
sired frequency.  There  is  no  way  that  a 
typical  RF  tuned  circuit  could  keep  the 
image  out — you'd  need  a  tremendous  Q 
to  do  it. 

Typical  receivers  solve  the  problem  in 
one  of  two  ways,  A  few  use  a  much 
higher  IF  frequency  (around  10  MHz), 
but  with  special  crystal  or  ceramic  filters 
which  can  get  the  narrow  bandwidth 
even  ai  this  higher  IF  frequency. 


I  A  much  more  common  alternative  is 
to  use  two  separate  EF  sections  and 
double  conversion.  Fig*  13  shows  the 
block  diagram  of  a  double-conversion 
superhct  to  receive  146.94  MHz.  Since 
10.7  MHz  and  455  kHz  IF  transform- 
ers are  fairly  inexpensive  (they  are 
manufactured  by  the  zillions  for  use  in 
standard  AM  and  FM  broadcast  receiv- 
ers), many  communications  radios  use 
them  as  well,  and  we  show  them  here. 

To  receive  146,94  MHz,  the  first  os- 
cillator runs  at  146.94  minus  10.7 
MHz,  or  136,24  MHz  (the  oscillator 
could  be  either  10.7  MHz  above  the 
desired  signal,  or  10.7  MHz  beiow\  in 
this  case,  we  chose  to  use  the  lower 
frequency),  The  second  oscillator  and 
mixer  convert  the  10.7  MHz  first  IF 
signal  to  455  kHz  by  using  an  oscilla- 
tor at  10.7  MHz  +  0.455  MHz,  or 
11.155  MHz. 

By  using  two  IF  frequencies,  the 
double-conversion  receiver  solves  our 
two  problems.  The  high  first  IF  fre- 
quency does  not  provide  much  selectiv- 
ity, but  it  helps  to  eliminate  the  image. 
Since  the  image  frequency  is  at: 

/image  =  /desired  station  -  ^/lF 


(Note  that  we  use  a  minus  sign  since 
the  oscillator  is  below  the  desired  sig- 
nal, so  the  image  must  be  even  below 
that.)  The  image  frequency  is  now: 

146.94  MHz  -(2X10,7  MHz) 
=  125.54  MHz 

which  is  far  enough  away  from  146,94  that 

the  RF  tuned  circuits  can  remove  it  (or  at  least 
significantly  reduce  it). 

The  second  IF  frequency  of  455  kHz,  on 
the  other  hand,  is  low  enough  so  that  even 
transformers  wilh  reasonable  Q  can  provide  a 
narrow  bandwidth. 

Incidentally,  suppose  we  wanted  to  use  a 
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similar  circuit  to  receive  145.015  MHz  in- 
stead of  146.94  MHz.  Uus  circuit  would  not 
do,  and  for  an  interesting  reason:  The  1 1 .  155 
MHz  signal  from  the  second  oscillator  goes 
into  the  second  mixer,  and  the  mixer  is  inten- 
tionally nonlinear  {to  produce  a  heterodyne). 
Hence,  it  also  generates  harmonics  of  all  the 
signals  going  in.  It  turns  out  that  the  1 3th  har- 
monic of  1 1.155  MHz  is  exactly  145.015 
MHz,  Although  this  harmonic  is  weak,  a 
small  amount  of  it  will  still  sneak  hack  into 
the  RF  stage  and  fool  the  receiver  into  think* 
ing  there  is  a  weak,  unmodulated  signal  at 
that  frequency.  Unless  your  desired  signal  is 
substantially  stronger  than  this  false  signal 
(called  a  hiniieX  it  will  not  he  heard, 

Tlie  solution  in  this  ease  is  to  change  the 
second  oscillator  frequency  from  10.7  plus 
455  kHz  to  10.7  minus  455  kHz,  or  10.245 
MHz,  This  new  oscillator  frequency  has  har- 
monics at  different  places.  While  this  re- 
moves the  birdie  at  145,015  MHz,  it 
introduces  birdies  elsewhere,  such  as  143,43 
(which  is  the  14th  harmonic  of  10245  MHz). 
Designing  wideband  receivers  (receivers  de- 
signed to  receive  a  wide  range  of  frequencies) 
is  always  a  problem;  there  arc  always  some 
birdies  somewhere,  and  the  designer  has  to 
carefully  choose  his  oscillator  and  IF  frequen- 
cies to  try  to  place  the  biidies  at  places  where 
they  will  not  interfere  with  normal  operation. 

Summary 

If  the  superheterodyne  receiver  had  never 
been  invented,  communications  as  we  know 
it  would  probably  not  exist.  The  combination 
of  features  we  have  described  allows  radio  re- 
ceivers to  have  selectivity  and  sensitivity  let- 
ting millions  of  transmitters  sound  the  world 
coexist  with  each  other  while  making  it  pos- 
sible for  us  to  select  and  listen  to  even  ex- 
tremely weak  signals  from  liir  away. 

We  have  touched  on  some  of  the  important 
concepts,  yet  have  had  to  skip  many  others,  In 
the  next  installment,  we  will  try  to  cover  some 
more  concepts  having  to  do  with  the  transmit- 
ters  and  receivers  which  we  run  into  daily. 


BROADCAST  TRANSMITTER 

The  FMS2  aHuilo  qua  lily  tfansmrtlei 
is  FULLY  crystal  cenlrolled  and 
programmable  lo  any  FM  broadcast  ^j 
Ifaquoncy. 

Unil  features:  ALC,  2.  t  compressor,  aud.o  butter  ■  -amplifier, 
piB-emphasjs.  toji  off  filter,  stereo  generator.  dtfptaJ  PLL  luring 
75  MHz>125MKz  bandwidth,  SQOrnW  pa*»T  output  and  a  speoat 
rtrDductDcy  nf  ice  of  onfy  5295.uc  us 

Schsmtics  Fgfl  wp  $27  Cmrv.bg  «P*5£W'Ti?S 

F*m  rat*  p«?  *tfrj*3- 10*7     TEK  Uff  4f  M*J-,£?fi0 


Fig*  13.  A  double -conversion  superheterodyne. 
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Pursuit  of  2304  MHz:  local 
oscillator  and  filter 

Last  month  I  discussed  using  a 
Qualcomm  3036  phase-locked 

loop  (PLL)  synthesizer  as  the 
backbone  lor  construction  in  the 
microwave  arena.  This  synthe- 
sizer has  enabled  our  microwave 
group  to  construct  several  con- 
veners for  differeni  microwave 
bands,  using  surplus  materia],  for 
toeal  oscillator  generation.  A  syn- 
thesizer is  not  perfect,  as  we 
slated  last  month,  but  it  is  per- 
fectly acceptable  when  it's  inex- 
pensive and  performs  well.  After 
all,  that's  the  basic  premise  for 
most  amateur-rclaled  projects; 
low  cost  and  suitability.  After 
that  can  come  the  pursuit  of 
excellence,  and  gold-plating. 

I  know  that  the  subject  of  syn- 
thesizers can  be  a  little  intimidat- 
ing but  1  will  try  to  remm-c  some 
of  the  mystique,  showing  that  they 
can  be  easily  modified.  Addition- 
ally, the  waveguide  below  cutoff 
fillers  that  we  constructed  and 
used  in  our  transporters  will  be 
eo\  ered  for  use  at  1 296,  2304  and 
3456  MHz.  1  will  describe  the 
transceivers  that  our  club  mem- 
bers constructed.  This  was  a  rush- 
lo-coinpletion  project  so  we 
didn't  use  alJ  the  bells  and 
whistles.  One  quick  item  that  was 
put  to  use  todemonMratc  this  op- 
eration was  the  filter  construction. 


These  filters  are  not  the  ultimate, 
hut  they  are  easy  and  inexpensive 
to  construct  and  are  tolerant  of 
mistakes.  This  makes  a  verv 

4 

simple  package  to  assemble  with 
other  components  10  facilitate  a 
microw  as  e  converter.  Let's  cover 

the  synthesizer  first. 

The  synthesizer 

The  Qualcomm  3036  synthe- 
sizer chip  is  the  heart  of  this  cir- 
cuit. This  little  chip  can  directly 
control  a  voltage -controlled  oscil- 
lator ( VCOl  up  to  1 .6  GHz  by  it- 
self, with  minimal  external 
circuitry.  Equipping  it  with  an 
additional  divide-b\  -two  fre- 
quency divider  chip  (on  the  PC 
board)  will  extend  the  VCO  to- 
wards the  3  GHz  range.  This  is 
the  reason  the  synthesizer  that  we 
make  available  is  capable  of 
working  directly  at  2556  MHz 
and  other  frequencies  above  the 
L6  GHz  frequency  range  of  the 
synthesizer  chip. 

Other  circuitry  on  the  s\  nthe- 
sizcr  board  includes  the  loop  fil- 
ter and  clock  reference  circuitry. 
The  clock  used  in  this  application 
is  a  very  high  stability  LO  MHz 
i  L-mperat  u  re-compensated  crystal 
i  ►scillalor,  or  TCXQ  for  short.  The 
oscillators  \u'  use  are  capable  of 
stability  of .  I  hertz  at  10  MHz  or 
belter  over  temperature. 

The  3036  sn  nthesizer  chip  can 
be  programmed  by  an  IBM  8-bit 
computer  bus.  or  it  can  be  pin-for- 
pin  programmed  in  a  fixed  mode 
ol  operation.  While  the  IBM  bus 
mode  might  be  attractive  to  some 


Photo  B.  Qualcomm  power  supply  synthesizer  board  before  conversion* 

The  left  and  middle  pans  of  the  PC  board  have  been  removed,  leaving  a 
cigarette  pack-size  PC  board  containing  all  the  synthesizer  circuitry. 


Photo  A.  2304  MHz  trans  verier  from  Down  East  Microwave,  built  by 
Pete  W6SAJ. 


serious  experimenters  wanting  to 
push  for  other  developments, 
most  applications  will  fall  on  die 
basic  pin-for-pin  manual  pro- 
gramming methods  thai  we  have 
developed  for  single- frequency 
amateur  frequency  generation.  It 
is  in  this  fixed  mode  that  all  of 
the  amateur  frequencies  were 
generated  for  use  at  the  2  to  2.7 
GHz  frequencies  for  local  oscil- 
lator use.  Multiplication  schemes 
were  employed  for  use  at  3456 
MHz,  5760  and  10368  MHz.  All 
these  schemes  used  manual  pin- 
for-pin  programming. 

The  IF  frequency  we  have  cho- 
sen to  use  is  2  meters,  making  a 
local  oscillator  frequency  of  2 160 
required  for  2304  MHz.  That  is, 
2160  Mil/  plus  144  MHz  equals 
2304  MHz,  the  operating  fre- 
quency. Other  IF  frequencies  are 
possible,  The  synthesizer  as  origi- 
nally used  in  commercial  opera- 
tion required  a  frequency  of 
nearly  2*6  GHz  and  was  con- 
trolled by  an  on-board  processor 
(the  IBM  single-chip  X-bit  con- 
troller), Pin  22  is  the  mode  select 
pin  of  the  3036  chip  and 
is  grounded  for  bus  mode  and 
tied  to  +5  volts  for  pin-for-pin 
programming. 

Modifying  the  3036 

Gently  cut  pin  22  at  the  board 
solder  trace  with  a  sharp  Exacto™ 
knife  and  lifi  the  pin  from  the  PC 
board  solder  pad  nearly  horizon- 
tal for  wiring  to  +5  volts.  In  this 
same  manner  lift  the  other  pins 
with  the  knife  to  provide  for  pin- 
to-pin reprogramniing.  It  might 
sound  difficult,  but  the  conversion 
is  easy:  it  just  requires  a  delicate 
smooth  operation.  A  heavy- 


handed  method  of  operation  here 
will  break  the  pin  and  render  the 
chip  useless. 

If  you  take  care  and  lift  the 
pin  with  easy  stow  movements 
and  do  not  apph  force,  the  pin 
can  be  lifted  without  breaking  it. 
Lift  it  just  enough  to  allow  sol- 
dering to  the  new  programming 
control,  which  is  either  ground 
or  +5  volts,  as  determined  by  the 
frequency  reprogra mining  chart 
shown  in  Table  1.  If  you  are 
heavy-handed  with  the  knife 
when  lifting  the  chip  pins  thes 
will  break  off  and  the  chip  will 
be  gone.  Gentle  lifting  of  the  pin 
works  welL  Do  not  irv  to  move 
the  pin  more  than  once  as  it 
might  weaken  and  break  off. 
Also,  don't  try  to  make  the  pins 
uniform  or  "pretty  them  up."  as 
excessive  movement  could  also 
break  the  IC  pin  off  flush  with 
the  IC. 

Lef  s  discuss  the  internal  struc- 
ture of  the  3036  chip  so  you  can 
get  some  idea  of  just  what  is  go- 
ing on  inside.  The  Qualcomm 
3036  PLL  has  three  counters  in- 
ternal to  the  chip:  the  7 -bit  "M" 
and  4- bit  "A"  pulse  swallow 
counters,  and  a  4-bii  reference 
counter.  All  of  these  program- 
ming pins  must  be  configured  to 
our  new  programming  informa- 
tion, along  with  four  control  pins 
(some  of  the  pins  arc  already  tied 
to  the  correct  ground  or  +5  volt 
connections  and  do  not  have  to  be 
changed).  Fig.  I  shows  a  sche- 
matic of  the  complete  assembly. 
To  modify  the  synthesizer,  you 
will  need  a  grounded  static-free 
work  station  equipped  with  a  tern* 
perature-controlled  soldering 
iron,  an  Exacto  knife,  and  a  small 
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f7#.  /.  The  Qualcomm  3036  synthesizer  chip  and  its  schematic  diagram*  This  was  reverse  engineered  by 
Kiyotxugi  Tanernura  JGIQGF^ 
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magnifying  lens  to  ex  amine  your 
progress.  The  circuitry  is  quite 
tolerant  to  soldering  and  handling 
abuse.  Don't  get  me  wrong  here — 
I  don't  recommend  mishandling 
ihe  synthesizer*  as  it  is  a  high  den- 
sity PC  board  using  very  small 
surface-mount  components.  It  has 
proven  to  be  quite  ah  use- resistant, 
but  donTt  push  your  luck  by  mis- 
handling it.  Use  a  temperature- 
controlled  soldering  iron  that  is 
grounded,  and  work  in  a  static- 
free  setting.  This  will  prevent 
static  and  other  volt  age*  induced 
problems  from  damaging  chips  on 
Ltic  PC  board.  Do  not  use  a  high- 
heal  soldering  iron  as  the  exces- 
sive heat  can  I  ill  the  PC  board 
copper  foil  by  breaking  the  bond 
between  the  copper  trace  and  the 
PC  board. 

To  rcprogrant  the  3036  synthe- 
sizer chip  we  used  an  Exacto 
knife  with  a  sharp  blade  and  care- 
fully cut  ihe  pins  of  ihe  3036  (at 
the  PC  board)  that  needed  to  be 
lilted  to  suit  our  particular  repro- 
srammins  information.  The  stock 
PC  board  as  received  was  set  up 
for  programming  by  a  CPU  lo- 
cated on  another  PC  hoard  and 
connected  by  the  board  connec- 
tor located  just  above  the  3036 
chip,  (The  boards  that  1  make 
available  are  prelesied  by  con- 
necting a  processor  using  the 
stock  programming  frequency  of 
2620  MHz.) 

In  Lhe  PC  boards  that  I  make 
available  there  may  be  parts  of  the 
PC  boards  that  are  jumpered 
around*  such  as  power  supply,  and 
other  troubles.  These  "other 
troubles"  have  no  bearing  on  the 
synthesizer  operation  as  most  of 
these  trouble  spots  occur  where 
some  of  the  circuitry  has  been  re- 
moved in  the  modification  to 
amateur  frequencies.  The  cable 
that  connects  to  the  processor  is 
removed  along  with  the  proces- 
sor This  leaves  many  of  ihe  pins 
of  the  3036  open.  There  are  other 
pins  that  are  tied  to  ground  on  ihe 
PC  hoard,  and  some  of  these  need 
to  be  lifted  and  tied  to  +5  volts. 
See  Fig.  1  tor  the  pinouts  of  the 
3036  synthesizer  chip.  Table  1 
shows  pin  programming  for  sev- 
eral frequencies  commonly  used. 

The  remainder  of  lhe  conver- 
sion consists  of  reducing  the  size 
of  the  PC  board,  removing  the 
power  and  control  circuitry  that 


Rduertisers'  I  no  eh 


rl.Oiff 


page        R.S.# 


page        R.s.# 


page        R.S.tf 


page 


351 

Absolute  Value  Systems 

18 

194 

All  Electronics 

Corporation 

.  17 

86 

Antennas  West 

1 

116 

Antennas  West  .-„ 

.21 

324 

Antennas  West 

31 

332 

Antennas  West 

.33 

89 

Antennas  West 

.as 

340 

Antennas  West ...., 

.37 

5 

Antennas  West 

43 

135 

Antennas  West  .„, „„ 

.81 

10 

Astron  Corporation 

?9 

41 

Barry  Electronics  Corp  . 

.27 

42 

Bilal  Company 

.24 

168 

Buckmaster  Publishing  . 

,31 

56 

Buckmaster  Publishing  . 

.43 

184 

\J    A  w  O'OlC-bf    flits*  ■«*■■>■■»• 

.49 

■ 

Cable  X-Perts,  Inc.  ♦♦,.,... 

,31 

276 

268 


Computer  Aided  Techno4ogy33 
Computer  Automation 
Technology  ..„„„„„„„„.„  53 
Cubex 22 


114 

* 

75 
193 

78 


77 

42 

» 

158 
151 


E.H.Yost .„.„.„ 49 

Electronics  Book  Ctub 7 

Fair  Radio  Sales 31 

GGTE „„ 24 

Hamtronies,  Inc ... „  2 

Hamtronics CV3 

Index  Laboratories 83 

Intersex  Systems 33 

Isotron , , 24 

Jan  Crystals „...,  21 

Japan  Radto  Co CV2 

KDC  Sound 37 

Meadowlake  Corp. 27 


86 

• 

160 

193 

246 

64 

114 

102 


MFJ  Enterprises ,«.. 11 

Michigan  Radio 15 

Micro  Computer  Concepts49 
Morse  Tutor  Gold 24 

Motron  Electronics 55 


Mouser , 


'■■F""F-P*IIF"»" 


.57 


68 


55 


Mr.  Nicd ....49 

ONV  Safety  Beit —  18 

P.  C.  Electronics 63 

Peet  Bros. 43 

Periphex * ». .  37 

Radio  Book  Shop 77 

Radio  Book  Shop 63 

Radio  Book  Shop 86 

Radio  Book  Shop ...»  87 

Radio  Book  Shop 88 

Radio  Engineers 18 

Raibeam  Antennas  ........  47 


99     Communication  Concepts37 


34     Ramsey  Electonics 5 

254     Ross  Distributing 35 

167     Sescom,  Inc. 35 

•     Sirio  Antenna  * «..  CV4 

250     Software  Systems 

Oon suiting •**+***< t4 

69     Spectrum  Electronics.....  35 

290    Techsonic 27 

•    Ten-Tec 9 

269     Tigertronics „* 63 

22     Tri-Ex  Tower 

Corporation 53 

■     Universal  Radio  ...Itt 21 

259     Versatel  Communications22 
104     Vis  Study  Guides.  Inc.  ••-  35 

155    VSS  Electronics 43 

191      W  &  W  Associates 73 

245    Wavernach 

Communications 70 


When  you  buy  products  from  these  advertisers,  please  tell  them  that  you  saw  their  ads  in  73. 

Subscribe  to  73  right  now...call  800-274-7373  (9-5  Monday-Friday  EST) 


BUY  DiRECT  FROM  US,  THE  MANUFACTURER 


MasterCharger®  la 


N  \  \/S 


By  simply  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  Icom,  Kenwood,  AJtnco,  etc. 

2-Way  Radio  Battery 


Special 

FOR  THE 
MONTH  OF  OCTOBER 

1 0%  OFF 

on  ALL 

ICOM 

Replacement 

Look  for  November's 
Special  of  the  Month 


MONTHLY  DISCOUNTS 
APPLICABLE  TO  ENOUSERS  ONLY 


MasterCharger®  1  a +1  a 

Electrically  Identical  to  MasterCharger  I 


If  you  have  two  different  radios 
you'll  only  need  one  charger  to 
accomodate  both  radios.  Now  by 
simply  switching  the  switch  to  the 
left  or  right,  you  can  determine 
which  charging  cup  to  activate, 


NY5  residents  add  8.5% 
sales  tax.  Add  $4.00  for 
postage  and  shipping. 


Prices  and  specifications  subject  to  change  \>   thout  notice 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  11 80! 

In  USJK.  &  Canada  Calf  Toll  Free  800-221-0732 

In  NY  State  Call  (516}  942-001 1  ■  Fax  (516}  942-1944 

World  Wide  Distributorships  Available,  Please  Inquire 


MADE  IN 
THEU+$*A+ 

SEND  FOR 
FREE  CATALOG 
AND  PFHCE  UST 


CIRCLE  151  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today  *  October  1996  73 


Pin  # 


1 


4 


6 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


Q  3036  Pin  Assignment/Description 


Nam 


VCC1 


ROIN 


R1  IN 


R2IN 


R3IN 


GNO 


MO  IN  f  DBUSO) 


M1  IN(DBUSI) 


M2  IN  (DBUS2) 


M3  IN  (DBUS3) 


VcC2 


Vqq3 

M4  IN  (DBUS4) 


MS  IN  (DBUS5) 


M6  IN  (DBUS6) 


PRE  EN/(DBUS7) 


GND 


A0IN 


A1IN 


A2IN 


A3  IN 


BUS  MODE/ 


VCC4 


I/O   Type 


-»5V  input 


TTTJCMOS  input 


TUCMOS  input 


TTL/CMOS  input 


TTL/CMOS  Input 


GND 


TTUCMOS  input 


TTUCMOS  input 


TTUCMOS  input 


TTUCMOS  input 


+5V  input 


+5V  input 


TTL/CMOS  input 


TTUCMOS  input 


TTUCMOS  input 


TTUCMOS  input 


GND 


TTUCMOS  input 


TTUCMOS  Input 


TTUCMOS  input 


TTUCMOS  input 


TTUCMOS  input 


MWR 


AWR 


HOPCLK 


VCOIN 


VCOIN/ 


GND 


VCO  D IV  OUT 


Vccoi 


PDOUT/ 


VCC5 


CEXT 


VCC6 


PDDOUT/ 


PDUOUT 


VCC02 


REFDIVOUT 


GND 


REFIN/ 


REFIN 


LDOUT 


GND 


45V  Input 


TTUCMOS  input 


TTUCMOS  Input 


TTUCMOS  input 


Diff  ECL  input 


Diff  ECL  input 


GND 


£CL  output 


+5V  input 


ECL  output 


+5V  input 


Analog 


+5  V  input 


ECL  output 


ECL  output 


Description 


Power  supply  connection 


R  counter  input  bit  0  (LSB) 


R  counter  input  bit  1 


R  counter  input  bit  2 


R  counter  input  bit  3  (MSB) 


Ground  connection 


M  counter  input  bit  0  (LSB),  data  bus  bit  0  (LSB) 


M  counter  input  bit  1 ,  data  bus  bit  1 


M  counter  Input  bit  2,  data  bus  bit  2 


M  counter  input  bit  3,  data  bus  bit  3 


Power  supply  connection 


Power  supply  connection 


M  counter  input  bit  4,  data  bus  bit  4 


M  counter  input  bit  5,  data  bus  bit  5 


M  counter  input  bit  6(MSB),  data  bus  tort  6 


Prescaler  enabJe  input  (0-DMP  enabled;  1=DMP 
bypassed),  data  bus  bit  7  (MSB) 


Ground  connection 


A  counterjnput  bit  0  (LSB) 


A  counter  input  bit  1 


A  counter  input  bit  2 


A  counter  input  bit  3  (MSB) 


Bus  interface  control  input  (0=8-fart  data  bus, 
bit  parallel) 


1«*fr 


Power  supply  connection 


Register  1  write  input  (rising  edge  active) 


Register  2  write  Input  (rising  edge  active) 


Hop  clock  Input  (rising  edge  active) 


1600  MHz  VCO  input 


Bias  decoupling  for  VCO  input. 


Ground  connection 


VCO  divider  output 
ECL  output  power  supply 


Phase  detector  output 


Power  supply  connection 


External  capacitor  connection 


Power  supply  conned  ton 


Phase  detector  D/  output 


+5V  input 


ECL  output 


GND 


Diff  ECL  input 


Diff  ECL  input 


TTL  output 


GND 


Phase  detector  U/  output 


ECL  output  power  supply 


Reference  divider  output 


Ground  connection 


Bias  decoupling  for  REF  input 


Up  to  1 00  MHz  REF  input 


Open  collector  lock  detector  (Q,C,»in  lock) 


Ground  connection 


Table  L  Pin  programming  far  thanking  the  frequency  of  the  Quakomm  3036  synthesizer  chip. 


is  not  required.  You  can  prepare 
the  circuii  board  with  modifica- 
tions first,  then  cut  off  portions  of 
the  board  thai  are  not  required- 
There  is  a  C2610  +10  volt 
regulator  (TO-220  package)  that 
is  part  of  the  power  supply  cir- 
cuits. It  can  he  removed  and 
used  lo  power  the  modified  syn- 
thesizer. There  are  two  traces  on 
the  bottom  of  the  synthesizer 
board:  a  small  one  and  a  large 


wide  trace.  The  wide  trace  is  the 
+  10  volt  input  to  the  +5  volt 
regulator  for  ihe  3036  chip.  The 
small  trace  is  the  +10  volts  for 
the  oscillator  amplifier  buffer 
string.  Short  these  two  traces 
together  and  tie  to  regulated  +  10 
volts  from  the  C26 10  device.  On 
top  of  the  board  there  are  four 
traces  going  over  the  top  portion 
of  the  board's  cutout.  Leave  this 
circuitry  in  place,  along  with  the 


crystal  and  chip  circuit  to  the 
right.  On  the  far  right  of  the  10 
MHz  crystal  filler  there  is  an  at- 
tenuator pad  "T"  configuration. 
This  is  the  10  MHz  reference  in- 
put. All  circuitry  to  the  right  and 
below  the  10  MHz  filter  can  he 
removed. 

If  you  have  trouble  finding  the 
10  MHz  input  pad  sum  ai  ihe  far- 
right  part  of  the  PC  board  before 
cutting  it.  There  you  will  find  two 


off-board  connections.  The  bot- 
tom one  is  the  +12  volt  main  in- 
put to  the  power  distribution  and 
regulator  circuit.  The  top  one  is 
the  10  MHz  input  and  connects 
directly  to  this  pad  to  use  when 
you  reduce  the  size  of  the  synthe- 
sizer PC  board.  You  might  select 
to  leave  the  PC  board  intact;  that's 
OK — it's  your  option  whether  to 
have  n  smaller  PC  board  or  keep 
it  at  the  original  size. 
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General  Equations 


N  -  PLL  input  Freq/Phase  Detector  frequency 
N  =  10(M+1)+A 

A  =  N-10(M+1) 

R  m  Reference  Frequency  (10  MHz)/Phase  Detector 
Freq-1 


PLL  input  Freq  =  VCO  Freq/2 
M  =  int(N/10)-1 


fF  Freq 

LoFreq 

Phase 

Detector 
Freq 

VCO  Freq 

PLL  Input 

Freq 
(VCO/2) 

N 

M 

A 

R 

144 

10224 

2 

2556 

1278 

639 

62 
(111110) 

9(1001) 

4(100) 

448 

9920 

2 

2480 

1240 

620 

61 
(111101) 

0  (0000) 

4(100) 

432 

9936 

I        2 

2484 

1242 

621       ' 

61 
(111101) 

1  (0001) 

4(100) 

Table  2 A.  Pin-for-pin  programming  of  the  3036-based  PLL  synrhesizer.  As  shown  in  these  three  examples,  the  general  equations  are  used  to  deter- 
mine the  M.  A.  and  R  values  for  a  desired  IF  frequency.  These  values  fin  binary  form  I  are  hard-wired  to  the  appropriate  pins  on  the  IC  t  see  Table  IB  \ . 


The  board  can  be  cm  near  the 
bottom  cutout  where  we  tied  the 
two  i races  together,  ;nul  jusi  abo\  e 
the  lour  capacitors  to  the  right  of 
the  top  cutout.  Cut  near  the 
ground  foil  beneath  the  PC  board 
traces.  You  can  retain  part  of  the 
PC  board  if  vou  desire.  This  w  ill 
retain  a  very  good  -5  vok  bias  cir- 
cuit using  a  7660  chip.  The  other 
control  circuitry  is  not  of  interest 
to  an  amateur  conversion  of  the 
synthesizer  power  supply  control 
board  as  it  was  originally  built. 
This  conversion  removes  the  es 
sential  oscillator  synthesizer,  re- 
ducing of  the  board  real  estate  to 
a  smaller  package.  See  the  accom- 
panying photos  for  details  on  the 
conversion. 

Consult  Table  2A  for  pin  pro- 
gramming information  covering  a 
few  standard  frequencies.  Many 
frequency  combinations  are  pos- 
sible in  the  2. 1 6  to  2.6  or  so  GHz 
range  using  the  stock  VCO  on  the 
board.  The  board  is  set  up  to  work 
with  a  reference  divided  fre- 
quency of  1 25  Ml!/.  Note  thai 
other  reference  frequencies  are 
possible,  such  as  2  MHz.  .All  that 
is  required  is  to  reset  the  "'A" 


1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
13 
14 
15 
18 
19 
20 
21 


+VCC 
R0 
R1 
R2 

GND 
M0 
M1 
M2 

M3 

M4 

M5 

M6 

A0 

A1 

A2 

A3 


1       44 


40 


0 

0 

1 

0 
0 

1 
1 
1 
1 
1 

0 

1 

0 
0 

1 


tf 


3036  PLL  IC 


17 


39 


29 


18 


23 


Table  IB*  3036  PLL  IC  Pinout  (top  view  of  chip  I  The  table  lists  pin  designations  along  with  the  proper 
wiring  for  144  MHz  IF/2556  MHz  VCO  operation. 


reference  counter  Before  lifting 
the  3036  pins  1  suggest  you  make 
a  paper  drawing  of  your  attack 
plan  on  how  and  which  pins  to  lift. 
(See  Table  21* J  A  little  planning 
in  this  area  will  help  to  famil- 
iarize you  with  the  methods  of 
conversion  to  prevent  errors. 

When  you  have  lifted  all  re- 
quired pins,  test  each  pin  for 
proper  DC  resistance  between 


either  ground  or  the  +5  volt  line,       input  of  the  attenuator  pad  by  the 


as  required  according  to  the  fre- 
quency modification  chart,  with 
a  VOM.  Set  the  VOM  to  the  X 10 
scale  to  verify  all  pins  before  and 
after  modification  and  before  ap- 
plying power.  This  should  bullet- 
proof the  modification  procedure 
for  errors.  When  you  are  satisfied 
that  aJl  is  well,  connect  a  source 
of  10  MHz  (I  volt  P/P)  to  the 


10  MHz  filter  and  apply  power. 
There  is  an  LED  phase-lock,  indi- 
cator on  the  PC  hoard.  If  all  is 
well  it  should  blink  on  then  off. 
indicating  proper  phase  lock. 

Once  you  have  verified  phase 
lock  and  output  power  you  can 
\erif>  output  frequency  and 
power.  Normally  we  see  about 
+8  to  +10  dBm  power  output. 


73  Amateur  Radio  Today  'October  1996  75 


Originally  we  made  a  modifica- 
tion 10  ihc  circuitry  in  the  phase 
detect  balance  circuit  but  wc 
found  that  the  circuit  is  best  left 
alone.  Rather,  whal  needs  to  he 
done  is  to  modify  the  output 
loop  filter  for  the  proper  values 
required  for  the  new  division 
divide-by  frequency.  This  loop 
filter  consists  of  a  parallel  LC 
filler  shunted  to  around  with  two 
capacitors.  This  network  is 
normally  set  to  1.25  MHz. 

The  loop  filter  is  converted  by 
changing  the  filler  capacitor 
component  values.  To  convert  it 
to  our  new  reference  frequency 
add  a  .001  pF  capacitor  across 
the  LC  filler  and  add  .003  to 
,004  pF  as  additional  shunt  ca- 
pacitance. The  best  way  to 
change  these  values  is  to  piggy- 
back additional  capacitors 
across  the  existing  lower-than- 
required  values.  This  filler 
is  lied  directly  to  pin  6  of  the 
OP-27  op  amp  output. 

Microwave  filter 
construction 

The  filter  that  wc  constructed 
for  these  three  bands  is  an  eva- 
nescent mode  filter,  or  just  call 
it  a  waveguide  filter  below  cut- 
off  frequency.  It  is  constructed 
out  of  a  short  section  o( 
waveguide  of  no  particular  size 
except  for  the  general  rule  of 
thumb:  A  1 0  to  12  GH/ 
waveguide  with  an  opening  ap- 
proximately l/2"-by-l"'  is  good 


i 

5" 

T 


SMA 


f3 


SMA 


1 

r  -  i 

1 

1 

i       i 

1 

1 

U  -  4 

1 

4— 

1 1 

1 

3" 


*H 


1000-2000  MHz 
Capacitor  Johanson  5401 
1-8  pF 


1500-2800  MHz 
Capacitor  Johanson  5852 
Mini  1/8"  1-6  pF 


Brass  4-40  Screw 


5760  MHz 

Brass  4-40  Screw  in  place  of 
capacitor.  Smaller  waveguide 
advised  (0.9"  x  0.4"  OD). 


JOHANSON  CAPACITOR 
OR  4-40  SCREW  &  LOCK  NUT 


TOP  VIEW 


Fig,  2.  The  2304  filter  using  WG-16  1*  x  1/2"  OD  waveguide,  and  details  for  other  frequencies  up  to  and 

including  5760  MHz. 


lor  the  frequency  range  of  1 
GHz  to  about  3.5  GHz.  The 
tillers  thai  I  constructed  were 
attempted  by  selecting  compo- 
nents that  seemed  to  suit  the 


Photo  C.  Completed  Quahomm  synthesizer,  packaged  in  a 
miUed-ota  aluminum  case.  Unit  constructed  by  Kiyotsugi  Tanemura 
JGIQGF  in  Japan.  This  is  a  premium  high-quality  conversion  that 
anyone  would  be  proud  to  have  constructed. 
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frequency  of  i  mere  si  knowing 
ihe  results  of  my  first  construction 
attempt. 

My  first  attempt  was  to  use  a 
Johanson  5481  Mo-8  pF  vari- 
able and  soldering  it  between 
the  top  and  bottom  of  the 
waveguide.  Coax  connectors 
were  spaced  1/2  inch  on  cither 
side  of  the  capacitor  to  serve  as 
ihe  input  and  output  ports  of  the 
filter  It  was  no  trouble  to  reso- 
nate this  filter  at  1  296  MHz,  but 
the  upper  frequency  was  limited 
to  about  2  GHz.  Constructing  a 
similar  filler  but  replacing  the 
capacitor  with  a  smaller  widlh 
ll/S  inch)  version  of  ihc 
Johanson  capacitor  vs,  the  548 1, 
which  is  1/4  inch  wide,  made 
resonance  at  2304  and  3456  fea- 
sible. Moving  on  to  5760  was 
impossible  with  even  the  small- 
est variable  I  had  so  we  tried  a 
small  4/41)  boll  in  place  of  ihc 
capacitor.  This,  while  very  criti- 
cal, worked  well. 

Use  a  lock  nut  on  the  4/40  bolt 
I  brass  nut  and  bolt)  and  when  it 


is  tuned,  Jock  it  with  ihe  nut. 
See  Fig.  2  for  the  mechanical 
details.  Waveguide  rule  of 
thumb:  For  frequencies  in  the 
1  to  2  GH/  range,  a  waveguide 
with  a  1  inch  by  1/2  inch  out- 
side diameter  is  acceptable. 
For  higher  frequencies,  use  ihc 
next  size  smaller  waveguide, 
with  dimensions  near  .9  inch 
by  .4  inch  wide. 

Well,  that's  it  for  this  month. 
1  hope  that  this  column  is  not 
rushed  too  much  as  I  am  work- 
ing seven  days  a  week  and  have 
little  time  off  for  any  activities. 
Pacific  Bell,  the  company  1  work 
lor,  is  the  prime  provider  for 
video  operations  for  the  Re- 
publican Convention  in  San 
Diego  and  it  has  me  very  busy. 
On  another  note,  1  am  held  up 
on  sending  out  30  MH/.  kits  as 
the  supply  of  TDA-7000  chips 
is  depleted  and  the  new  order 
has  not  arrived.  Please  be  pa- 
tient as  the  orders  will  be 
filled.  Best  73  always.  Chuck 
WB6IGP. 


Barter  V  Buv 


Number  77  on  your  Feedback  cart 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
hamfest  to  try  and  dump  il,  but  you  know  you'll  get  a  far  more  realistic  price  if 
you  have  it  out  where  100  000  active  ham  potential  buyers  can  see  it  than  rtie 
few  hundred  local  hams  who  come  by  a  flea  market  table.  Check  your  attic, 
garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer 
gear  before  its  too  otd  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
feave  il  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 
The  73  Flea  Market,  Barter  n'  Buy.  costs  you  peanuts  (aimost)-comes  to  35 
cents  a  word  for  individual  (noncommercial)  ads  and  $1 ,00  a  word  lor  commer- 
cial ads.  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be 
honest.  There  are  plenty  of  hams  who  love  to  fix  ihings,  so  il  rt  doesn't  work, 
say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  num- 
ber. Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing 
a  commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  actFon  starts;  then  be  prepared.  If  you  gel  too  many  eallsT  you  priced 
it  low.  If  you  don't  get  many  calls,  too  high. 

So  get  busy  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works 
nght  and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old-timer  happy 
with  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and 
put  together  a  list  of  small  gear/parts  to  send  to  those  interested? 


Send  your  ads  and  payment  to:  73  Magazine,  Barter  n'  Buy,  70  Rt  202N, 
Peterborough  NH  03458  and  get  set  for  the  phone  calls.  The  deadline  for 
the  December  1 996  classified  ad  section  is  October  12,1 996. 


Unique  hand-crafted  call 
sign  plaques.  Rustic  pine 
board  hand  painted  by  artist 
with  20  years  experience. 
Send  SASE  for  free  brochure 
with  design  descriptions; 
Hamprints,  RO  Box  23,  Mark 
IL  61340.  BNB5002 

HEATH  COMPANY  is  selling 
photocopies  of  most  Heath  kit 
manuals.  Only  authorized 
source  for  copyright  manuals. 
Phone  (616)  925-5899,  8-4 
ET.  BNB964 


Radio  Bookshop 


Photic  Kim  274-7373  w  6ID  9?44W5«>  FAX 
603- 924 -86 13.  or  its  ordei  form  on  page  88 
far  onion  nj^ information . 

Books  for 
Beginners 

TAB4354  IWjyuncr's  Hmtdbuok  of 
Aiiisilmi  KudiLi  by  Gay  Lashr  W5ZPV  395 
pages.  Wonderful  book  fc*'  newcomers,  Ii  is 
l\i -u  .mi!  well  illustrated  Even  Lf  yon  have  :ul 
the  other  h.im  handbooks,  von' 11  still  find  this 
one  useful.  S22.00 

W5GWNV  No-Code  \ Idea  Manual  Part 
VI  Rulrs  rn  Gonkn  Wed  Ix.m  huw  to  be  a 
fum  rjiho  *  jvraici- S29.95 
W5CiWNC  Tn-btaaaii  Claaa-  license 
Manual:  Nrn  Vo-Cocfc^bv  Gordon  West 
This  boot  cotvn  every  thing  you  need  to 
become  a  Technician  Oa&>  Ham  Ewy 
quesuon  auJ  answer  on  the  exdminaiHjn  us 
found  in  dns  one  boot   FCC  Font*  610 

XTAJL  I  The  Cn stal  Set  Handbook  b>  Hul 
Anderson  WOXI.  Want  to  give  a  kid  an 
exciting  present?  Or  may  he  vourscli  ' '  i  tal 
set*  are  alive  and  fun.  Here's  a  whole  book 
packed  with  crystal  set  cuvuits  thai  anyone 
can  Nnkl  Now  start  saving  those  Cttimeu] 
boxes.  uJ,;iv,J  133  pages,  SI 0,95 


ITS  BACK1  The  return  of  the 

HW-8  Handbook!  Second 
printing.  Modifications  for  the 
Heath  QRP  rigs.  First  class 
mail  $1 1 ,  DX  add  $4  for  air  mail 
shipping.  Mike  Bryce 
WB8VGE,  2225  Mayflower 
NW,  Massilion  OH  44647, 

BNB404 

MAHLON  LOOMIS,  INVEN- 
TOR OF  RADIO  by  Thomas 
Appleby,  (Copyright  1967), 
Second  printing  available  from 
JOHAN  K.V.  SVANHOLM 
N3RF,  SVANHOLM  RE- 
SEARCH  LABORATORIES, 
P.O.Box  81 ,  Washington  DC 
20044.  Please  send  $25.00 
donation  with  S5.0Q  for  S&H. 

BNB420 

WANTED:  HAM  EQUIPMENT 
AND  RELATED  ITEMS.  Do- 
nate your  excess  gear,  new- 
old-in-any-condition  to  the 
Radio  Club  of  Junior  High 
School  22,  the  Nation's  only 
full-time  nonprofit  organization 
working  to  get  Ham  Radio  into 
schools  around  the  country  as 
a  teaching  tool  using  our 
EDUCOM  -  Education  Thru 
Communication  *  program. 
Send  your  radio  to  school. 
Your  donated  material  will  be 
picked  up  ANYWHERE  or 
shipping  arranged,  and  this 


means  a  tax  deduction  to  the 
full  extent  of  the  law  for  you  as 

we  are  an  IRS  501(c)(3)  char- 
ity in  our  1 6th  year  of  service- 
It  is  always  easier  to  donate 
and  usually  more  financially  re- 
warding, BUT  MOST  IMPOR- 
TANT your  gift  will  mean  a 
whole  new  world  of  educa- 
tional opportunity  for  children 
nationwide.  Radios  you  can 
write  off,  kids  you  can't.  Make 
1996  the  year  to  help  a  child 
and  yourself.  Write,  phone  or 
Fax  the  WB2JKJ  '22  Crew*1 
today:  The  RC  Of  JHS  22, 
POB  1052t  New  York,  NY 
10002.  24  hours  call  (516) 
674-4072  or  Fax  (516)  674- 
9600.  Join  us  on  the  WB2JKJ 
CLASSROOM  NET,  7.238 
MHz  1 1 00- 1 230  UTC  daily  and 
21 .395  MHz  from  1300  to  1900 
UTC.  Meet  us  at  the  ARRL 
National  in  Peoria.     BNB762 

RF  TRANSISTORS  TUBES 

2SC2879. 2SC1 971 ,  2SC1 972, 
MRF247,  MRF455t  MB8719, 
2SC1307,  2SC2Q29,  MRF454. 
2SC3133.  4CX250B.  12DQ6, 
6KG6At  ETC  WESTGATE 
1-800-21 3-4563.      BNB6000 

TIRED  OF  IRONING?  PCB 

service.  No  $  setup,  free  scan- 
ning available.  FIRST  PROTO, 
4201  University  Drive,  #102, 
Durham  NC  27707.  (919)  403- 
8243.  BNB5005 

WANTED:  Western  Electric 
Audio  Equipment.  Amplifiers, 
pre-amps,  tubes,  speakers, 
parts,  mixing  boards,  etc. 
1-800-251-5454.       BNB1050 


Morse  Code  Computer  Inter- 
faces $49,95,  with  CW  Filter 
$79.95,  Free  Shareware  and 
Ham  Catalog.  Dynamic  Elec- 
tronics, Box  896,  Hartselle  AL 
35640,  (205)  773-2758,  FAX 
(205)773-7295.       BNB1034 

SUPERFAST  MORSE  CODE 
SUPEREASY.  Subliminal  cas- 
sette. $12.  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing 
supereasy  technique.  $12. 
Both  $20.  Moneyback  guaran- 
tee. Free  catalog:  SASE. 
Bahr-T5,  150  Greenfield, 
BloomingdalelL60108. 

BNB1025 


Surplus  electronic  test  equip- 
ment for  sale  at  deep  dis- 
counts. Write,  phone,  or  fax  to 
request  the  current  list.  Jim 
Stevenson,  3401  Sunny 
Slope  Road,  Bridge  water  NJ 
08807.  Phone:  (908)  722- 
6157.  Fax:  (908)  722-6391 . 

BNB2084 

ASTRON  power  supply, 
brand-new  w/ warranty, 
RS20M  $99,  RS35M  $145, 
RS50M  $209.  Call  for  other 
models.  (818)  286-01 18. 

BNB411 

HOME  AUTOMATION.  Be- 
come a  dealer  in  this  fast- 
growing  field,  1  -800-838-4051 . 

BNB2032 

BREAK  THE  CODE  BAR- 
RIER: Psychologist  &  Extra 
Class  operator  has  developed 
an  amazing  hypnosis  tape  that 
allows  you  to  master  any  code 
speed  easily  and  quickly.  To 
order  send  $14.95  +  $3.00 
S&H  to  Dr.  Hal  Goodman, 
P.O.  Box  184,  Eastport  ME 
04631.  For  more  info,  send 
SASE.  BNB2031 

DSS  BIBLE.  New  Book  In- 
cludes: Software,  Schematics, 
Chip  Programmer  Plans,  Re- 
views &  Morel  $49.95  VISA/ 
MC  TELECODE  1-520-726- 
2833.  BNB1024 

PRINTED  CIRCUIT  BOARDS 
for  amateur  radio  and  hobby 

projects,  hhh://www.clais.net/ 
farcir  or  SASE  FAR  Circuits. 
18N640  Field  CU  Dundee  IL 
60118,(847)836-9148. 

BNB5013 

BRIGHTEN  UP  YOUR 
SHACK!  Eleven-page  Com- 
pendium filled  with  ideas,  tips, 
and  instructions  for  building  Il- 
luminated Maps.  Send  $5.00 
(TX  res.  add  $0.41  tax)  to 
Pineapple  Paradise  Radio 
Co.,  P.O.  Box  370692,  El  Paso 
TX  79937-0692.       BNB6005 

For  Sale:  YAESU  NC-15 
CHARGER/POWER  SUPPLY, 
EICO  717  ELECTRONIC 
KEYER,  KNIGHT  KIT  VTVM, 
RCA  VCR  VJT-275  needs  new 
head,  all  have  manuals.  {219}- 
277-1786.  BNB5000 
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Number  ?&  on  your  Feedback  card 


Special  euents 


Listings  are  free  of  charge  as  space  permits,  Please  send 
us  your  Special  Event  two  months  in  advance  of  the  issue 
you  want  it  to  appear  in.  For  example,  if  you  want  it  to 
appear  in  the  January  issue,  we  should  receive  if  by  Octo- 
ber 30.  Provide  a  clear,  concise  summary  of  the  essential 
details  about  your  Special  Event. 


SEP  22 

WIT,  HOLLY,  NJ  The  80th 
Anniversary  of  the  South  Jersey 
Radio  Assn.  will  be  celebrated  at  Ml 
Holly  Armory,  RL  38.  The  48th 
annual  Hamfest  Computer  Show  will 
be  held  rain  or  shine.  8  AM-3  PM. 
Vendor  setup  5:30  AM.  VE  Exams, 
tailgate  sales,  seminars.  Make 
checks  payable  to  South  Jersey 
Radio  Assn.  Inc-,  and  mail  with 
SASE  to  Paul  E  Hayden  KF2YX, 
519  North  Elmwood  Rd.,  Marfton, 
NJ  08053. 

OCT  11-13 

MESA,  A2  The  Scotlsdale  ARC  will 
host  the  ARRL  Southwestern  Div. 
Convention  at  the  Sheraton  Mesa 
Hotel  and  Ihe  Mesa  Conference 
Center  For  details,  contact  Barbara 
A,  Myers  KB7UKD.  Exhibit 
Chairperson ,  P.O.  Box  17108, 
Fountain  Mitts  AZ  85269-7108.  let. 
(602)  837-8492,  or  FAX  (602)  837- 
6872. 

OCT  12 

ALPENA,  Ml  Hincks  Elementary 
School  7  mi.  north  of  Alpena,  on 
US-231M.  will  be  the  site  for  the 
Thunder  Bay  ARC  Hamfest. 
Computer  Fair,  and  North  Color 
Tour.  VE  Exams  at  1  PM,  walk-ins 
okay.  Talk-in  on  146.76  or  145,49. 
SASE  to  P.O.  Box  764,  Alpena  MI 
49707,  For  VE  info  or  details,  call 
Tom  K8CHS.  (517)  354-2469. 

EVANS,  GA  The  Augusta  Hamfest 
will  be  held  at  Evans  Middle  School. 
Setup  Fit,  6  PM-9  PM:  SaLT  6  AM- 
9  AM.  VE  Exams  start  at  noon  on 
the  12th,  Contact  Richard  KR4XN 
at  (706)  860-3828;  or  Rhonda 
KE4DIM  at  (706)  560^9600;  Of  write 
to  P.O.  Box  3072,  Augusta  GA 
30914. 

OCT  12^13 

GERMANTOWNf  TN  MemFest 
1996  Greater  Memphis  Amateur 
Radio  and  Computer  Show  will  be 
held  at  Shelby  Farms  Show  Place 
Arena,  105  Germantown  Pkwy,  Sat., 


8:30  AM^l  PM;  and  Sun.,  8:30  AM- 
2  PM.  RV  camping  on  site.  Forums 
and  Non-Ham  activities.  VE  Exams 
Sat.  and  Sun.  9  AM-11  AM.  Gordon 
West  WBGNOA  will  be  Guest 
Speaker.  Sponsored  by  the  Greater 
Memphis  Amateurs,  Exhibitors 
contact  Mary  Moore  AC4GF  (901) 
758-0661  or  Fax  (901)  751-6717. 
For  Flea  Market  info  contact  Lee 
Bowers  KA4KVW  at  (901)  867- 
3461.  after  6  PM.  Talk-in  on  144.61/ 
145.21  andM9.  17514M.  175. 

OCT  13 

CHICAGO,  IL  The  Chicago  ARC 
will  hold  a  Hamfest  in  Oakbrook 
Terrace  ILf  8  AM-3  PM.  Setup  at  6 
AM.  Entrance  at  Park  View  Dr.,  north 
from  Cermak  Rd,  Talk-in  on 
147.255(+),  and  444+825(+), 
Contact  George,  (312)  545-3622: 
Dean,  (708)  331-7764;  or  Corat 
(312)  486-682$;  or  write  to  CARC 
5631  W.  Irving  Park  Rd.T  Chicago 
iL  60634. 

LIMA,  OH  The  Lima  Hamfest  and 
Computer  Show  will  be  held  by  the 
Northwest  Ohio  ARC.  8  AM-3  PM 
at  Allen  County  Fairgrounds.  Setup 
at  6  AM,  Talk-in  on  52/52,  146.07/ 
.67,  146.34/.94,  and  147.63/.03.To 
pre-reg,  for  VE  Exams,  send 
complete  FCC  Form  610.  a  copy  of 
your  old  license,  a  check  for  $6.05 
made  payable  to  NOARC,  and 
SASE  to  License,  c/o  NOARC.  P.O. 
Box  211  r  Lima  OH  45802.  For 
tickets  and  table  reservations,  call 
(419)  647*6321.  Mail  SASE  and 
payment  to  NOARC,  PO  Box  211 1 
Lima  OH  45802. 

MASON,  Ml  The  Lansing  Civil 
Defense  Rptr.  Assn.  and  the  Central 
Michigan  ARC  will  co-sponsor  a 
Hamfair.  8  AM-1  PM,  at  Ingham 
County  Fairgrounds  in  Mason,  Ml. 
Overnight  camping  available.  Trunk 
Sales  space,  DX  Forum.  Vendor 
setup  at  6  AM.  Talk-in  on  145.390. 
Contact  Jeff  Oberg  KB8SXK  (5 1 7) 
393-4713;  or  write  to  LCDRA.  RO 
Box  80106,  Lansing  Ml  48908. 

QUEENS,  NY  The  Hall  of  Science 
ARC  Hamfest  will  be  held  at  the 


New  York  Hall  of  Science  parking 
lot,  Flushing  Meadow  Park,  47-01 
111  th  St..  Queens  NY.  Setup  at  7:30 
AM,  buyers  admitted  at  9  AM.  Talk- 
in  on  444.200  WB22ZO  Rptr, 
146.52  simplex.  For  more  info  call 
at  night  only.  Arnie  Schiffman 
WB2YXB.  (718)343-0172. 

OCT  1 8-20 

CONCORD,  CA  The  ML  Diablo 
ARC  is  host  for  this  year's 
"Paeiftcon."  The  event  will  be  held 
at  the  Concord  Hilton,  1970 
Diamond  Blvd.  An  Antenna  Seminar 
will  be  held  Fri.  8  AM-4:30  PM.  pre- 
reg.  required.  A  Swap  Meet  will  be 
held  Sat.  and  Sun,  6  AM-11  AM. 
with  seller  setup  at  5  AM.  The  seller 
fee  is  $10  for  both  days.  There  will 
be  Forums  walk-in  VE  Exams, 
vendor  displays,  a  Boy  Scour 
Special  Events  Station,  T-bunt,  and 
more,  all  day  Sal.  and  on  Sun, 
morning.  Cynthia  Wall  KA7ITT  will 
be  Guest  Speaker  at  the  Sat 
evening  Banquet  An  ARRL  Forum 
will  be  presented  Sun.  afternoon. 
Talk-in  on  147.060  +  100.  For  infot 
call  (510)  932-6123;  or  write  to 
Paciffcon  96,  RO  Box  272613, 
Concord  CA  94527*6125.  E-mail: 
PACiFtCON  &DESIGNUNK.  COM. 

OCT  19 

SENECA,  PA  The  Venango  Mike 
and  Key  Club  will  hold  a 
Ham  Auction  fl  AM-3  PM  at  Christian 
Life  Academy  In  Seneca.  Setup  at  6 
AM.  VE  Exams  at  9  AM,  Talk-in  on 
145.230(-).  For  reservations  contact 
Mary  Houshotder  N30CR,  121 
N,  Front  St.,  Franklin  PA  16323. 
Tel.  (814)  437-2036.  Packet: 
N30CR@WA3ZCA.#NWPA. 
E-mail:  mahoushold€aoicom. 

OCT  20 

CENTRALIA,  IL  The  Centralia 
Wireless  Assn.  will  host  its  annual 
Hamfest  at  the  Salem  Community 
Activity  Center,  East  Oglesby  St., 
Salem  IL,  starting  at  8  AM.  TaIMn  on 
147,27/ .87  MHz.  Setup  for  Exhibits 
and  Flea  Market  will  be  at  6  AM.  For 
table  space  and  reservations,  contad 
Daisy  King  AA9EK.  (618)  532-6606. 
Mail  ticket  orders  with  an  SASE  to 
Centralis  Wireless  Assn.,  inc., 
Hamfest  Tickets,  P.O.  Box  1166, 
Central®  IL  62801. 

GOLDEN,  CO  The  1996  Rocky 
Mountain  Radio  League  Hamfest 
will  be  held  8  AM-2  PM  at  the 
Jefferson  County  Fairgrounds. 
1 5200  W.  6ih  Ave.  Talk-in  on  1 44,62/ 
145.22.  The  event  will  feature  VE 
Exams  and  an  ARRL  Forum,  For 


info,  calt  Joe  Dickinson  WTOCt 
(303)  771-9577. 

KALAMAZOO,  Ml  Tbe  Kalamazoo 
Hamfest  Assn.  will  present  the  14th 
annual  Kalamazoo  Hamfest  at  the 
County  Fairgrounds.  Doors  open  at 
8  AM.  Trunk  sales  Vendor  setup  at 
6  AM.  Camping  available  on  site. 
For  more  details,  call  the  info  hot  line 
at  (616)657*4482. 

MILLER  PLACE,  NY  ^HAMEXPO 
96-ARRL  Hudson  Drv,  Convention" 
will  be  held  at  the  Huntington  Hilton 
Hotel,  595  Broad  Hollow  Rd.. 
Melville  NY.  Call  (516)  845-1 000  for 
reservations.  The  Ham  Expo  will  be 
open  to  the  public  9  AM-4  PM. 
Vendor  setup  at  7  AM.  There  will  be 
VE  Exams  and  an  ARRL  Forum. 
Write  to  Radio  Central  ARC.  PO. 
Box  680.  Miller  Place  NY  11764,  Tel. 
(516)  399-1877  (Joann  N21ME).  or 
E-mail  N2MDQ&LLNET. 

SELLERSVILLE,  PA  A  Hamfest 
hosted  by  the  RH  Hill  ARC  will  be 
held  at  Seitersville  Fire  House,  Rt 
152. 3  mi.  south  of  Quakertown  and 
8  mi.  north  of  Montgomeryvilte.  VE 
Exams  start  at  9  AM  for  all  classes. 
Bring  documents.  Talk-in  on  145.31 . 
Contact  Linda  Erdrnan,  PO  Box 29. 
Colmar  PA  18915.  Tel  (215)  679- 
5764. 

OCT  26 

PORT  ST  LUCIE,  FL  The  Port  St 

Lucie  ARA"  Hamfest-961n  will  be  hold 
8  AM-3  PM  at  Port  St.  Lucie  Yacht 
Club,  500  Prima  Vista  Blvd.  Talk- in 
on  PSLARA  Rptr.  146,955  or 
146.520  simplex.  For  table  rentals 
call  Rick  Clair  (407)  335-1738,  For 
general  Hamfest  info,  call  Don 
Metzler  (407)  879-4914. 

SALEM,  OR  The  2nd  "Swap- 
Toberfesl  ARES/Races  Convention," 
sponsored  by  the  Mid-Valley  ARES, 
will  be  held  at  the  Polk  County 
Fairgrounds  in  Rickreall  OR.  Setup 
will  be  6  AM-9  PM  Oct.  25th,  and  7 
AM  Oct,  26th,  Doors  will  be  open  for 
the  convention  9  AM-3:30  PM.  VE 
Exams,  pre-reg.  required:  call 
Sandy  Berry  N7TQO  at  (503)  585- 
5924.  Registrations  received  Oct.  20 
or  later  will  be  held  for  pick-up  ai 
the  door  Emergency  Comm. 
vehicles  will  be  on  display  from  the 
Oregon  State  Police,  Marion  and 
Polk  County  Emergency 
Management,  the  Civil  Air  Patrol, 
and  the  American  Red  Cross.  For 
more  info,  contact  Evan  Burroughs 
N7IFJ,  (503)  585-5924.  To 
download  a  copy  of  the  flyer  and 
pre-reg.  form,  surf  the  net  tor  http-Jf 
www,  teieport  com/-n7ifj. 
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ST.  LOUIS,  MO  The  Gateway  to 
Ham  Radio  Club,  and  the  SL  Louis 
ARC  will  sponsor  the  5th  annual 
Hailoween  Hamfest  at  West  County 
Tech.  School.  Vendors'  doors  open 
4  PM-9  PM  Oct.  25th.  and  6:30  AM 
OcL  26th.  The  event  is  open  to  the 
public  8:30  AM-2  PM.  Flea  Market, 
forums,  VE  Exams.  Wheelchair 
accessible  For  advance  tickets. 
SASE  to  Dave  NODN  8370  Latty 
Ave..  Haiefwood  MO  63042.  For 
tables,  contact  Ketth  NOKFE.  8427 
Mathilda  Ave.,  St  Louis  MO  63123. 
Talk-in  on  146.34/94, 

ST.  PAUL,  MN  The  12fh 
Annrversary  celebratfon  of  Hamfest 
Minnesota  and  Computer  Expo  will 
lake  place  in  the  main  arena  at  the 
St.  Paul  Civic  Center,  Kellogg  & 
West  7th  Sts„  St.  Paul  MN.  The 
event  will  be  sponsored  by  the  Twin 
Cities  FM  Club,  and  will  have  a  huge 
Rea  Market  VE  Exams,  educational 
and  fun  seminars,  exhibits,  and  more. 
VE  Exams  and  Flea  Market  setup  will 
take  place  on  Fri.  night.  Talk-in  will  be 
on  the  146.16/.76  Rptr.  For  Info  and 
advance  reg.,  contact  Hamfest 
Minnesota  &  Computer  Expo,  P.O. 
Box  5593,  Hopkins  MN  55343:  or  call 
Hamfest  Minnesota  Info  Line  at  (612) 
535-0637. 

SUMTER,  SC  The  Sumter  ARAs 
10th  annual  Hamfesl  and  Computer 
Fair  will  be  held  at  Sumter  County 
Exhibition  Center.  700  W.  Liberty  St. 
Contact  Steve Bregger  KD4HTS,  P.O. 
Box  52302,  Shaw  AFB  SC  29152- 
0302;  or  Mike  Dunlap  KC4HUT  2763 
Ttndat  Rdr  Sumter  SC  29150-8330. 
TeL  (803)  481-4611. 

OCT  27 

WESTMINSTER,  MD    The  7th 

annuaJ  Mason-Dixon  Computer  & 
Hamfest  will  be  held  at  the  Carroll 
County  Ag  Center  in  Westminster, 
beginning  at  8  AM.  Setup  at  6  PM 
for  vendors  and  tai]gating.  VE  Exams 
start  at  8  AM,  pre-reg.  requested;  calt 
Bill  Wolfgang  NZ3J,  (717)  359-7095, 
Talk-in  on  145.41  (-}.  For  inside  tables 
and  info,  contact  George  Johns 
N3JKY,  (717)632*1621. 

NOV  2 

MILWAUKEE,  Wl  The  12th  annual 
"6.91  Friendlyfesf'  Ham  Radio. 
Computer  and  Electronics  Show  will 
be  held  8  AM-1  PM  at  Waukesha 
County  Expo  Center  Forum,  N1 
W24848  Northview  Rd.,  in 
Waukesha  Wl.  Vendor  setup  5:30 
AM-£  AM.  Wheelchair-accessible. 
VE  Exams  onsite.  Bring  an  original 
and  2  photocopies  of  your  license 
and  or  CSCE  (if  any)  and  2  IDs.  one 


must  be  a  photo  ID.  Talk-in  on 
146.31/.91  Rptr.  and  146,52 
Simplex.  Contact  BurtNQVBI,  (414) 
328-0535  for  further  details. 

TAVARES,  FL  The  Lake  ARAT  Inc. 
will  hold  their  Hamfest  &  Electronic 
Expo  8  AM-4  PM  at  the  East  Lake 
Chamber  of  Commerce  in  Sorrento 
FL.  VE  Exams  at  10  AM.  walk-ins 
okay.  Vendor  setup  Nov.  1st  3  PM- 
6  PM:  Nov.  2nd,  6  AM-8  AM. 
Contact  Tony  Summeriin  KE4NLG, 
9210  Fernery  fief,,  Leestturg  FL 
34788.  TeL  (352)  360-1380. 

NOV  2-3 

ODESSA,  TX  The  13th  annual 
Odessa  Hamfest  will  be  held  by  the 
West  Texas  ARC  Sat.h  8  AM -5  PM 
and  Sun..  9  AM-  2  PM.  at  Ector 
County  Coliseum,  Exhibit  Bldg,  C, 
42nd  and  Andrews  Hwy.  Setup  Fri,. 
4  PM-10PM.  and  Sat.  at  7  AM.  Talk* 
in  on  145.470.  Conlact  Robert 
Jordan  N5RKN,  (915)  335-7980;  E- 
mail  N5RKN@aoi.com. 

SPECIAL  EVENT  STATIONS 

SEP  21 

BADIN,  NC  The  Stanly  County  ARC 
will  operate  K406B  during  the  "Best 
of  Badin  Festival."  Operation  will  be 
in  the  lower  General  40m-15m 
bands  and  28.365.  all  phone.  For  a 
certificate,  send  a  9"  x  12*  SASE  to 
K40BG,  P.O.  Box  581,  Badin  NC 
28009  USA. 

OCT1 

Walt  Disney  World,  Disneyland, 
Euro  Disney.  Tokyo  Disneyland,  and 
Capital  Cities  ABC  New  York.  The 
parks  will  be  operating  on  20m, 
40m.  75mH  and  2m  repeaters  from 
2230-1700  UTC.  Look  for  them  on 
these  frequencies:  Disneyland 
repeatersM 46.94,  446,  1282.4— 
simplex  245.09.  144.3  as  W6LPJ; 
Walt  Disney  World  on  a  2m  repeater, 
channel  not  specified;  ABC  repeater 
147.2  and  144,97  packet  Tokyo 
Disneyland  on  2m  repealer;  Euro 
Disney  on  440  repeater.  Send  SASE 
and  QSL  for  collectable  Drsney 
Card. 

OCT  12-13 

MUSKOGEE,  OK  The  Fort  Smith 
ARC  will  operate  KE5TC  1400- 
2130  Oct  12th.  and  1600-2130  Oct. 
13th,  in  honor  of  the  riUSS  Batfish" 
WWII  Submarine.  Operation  will  be 
on  14.250  and  7.240  phone.  Send 
QSL  and  an  SASE  to  Royce 
Rainwater  KE5TC.  RO,  Box  236. 
Keota  OK  7494 1  USA. 


OCT  12-14 

GREAT  LAKES,  IL  The  Greal 
Lakes  ARC  will  operate  WV7T  from 
the  U.S.  Naval  Training  Center  in 
celebration  of  the  U.S.  Navy's  221st 
Birthday,  Operation  will  be  O0O0Z 
Oct.  12th-2359ZOct  1 4th .  You  can 
find  them  on  the  80-1 0m  band  CW, 
SSB  and  RTTY.  Please  include  the 
provided  contact  number  on  your 
QSL.  For  a  certificate,  send  QSL 
and  SASE/lRCs  to  Great  Lakes 
ARC,  2072-A  Langley  SL,  Great 
Lakes  IL  60088  USA. 

OCT  19 

DUNCANVILLE,  TX  Station 
KC5SJX  will  be  operated  by  the 
South  West  Dallas  County  ARC.  in 
conjunction  with  the  Duncanville 
Harvestfest,  1300Z-2300Z. 
Operation  will  be  in  the  Novice  1 0m 
phone  and  CW  subband.  For  a  QSL 
card,  send  QSL  and  SASE  to 
SWDCARC,  P.O.  Box  381023, 
Duncanviffe  TX  75116  USA. 

OCT  19-20 

EDWARDS  AIR  FORCE  BASE,  CA 

The  MARS  Base  Support  Team  will 
operate  N6SFV  on  amateur 
frequencies,  1400  UTC  Oct,  19th- 
0200  UTC  Oct,  20th,  in  conjunction 
with  the  Edwards  AFB  Open  House 
and  Air  Show.  Freq.;  7.265. 14.265. 
21.365  +  QRM.  and  6m  and  2m 
SSB.  QSL  with  SASE  to  WA6NKL, 
RO.  Box  $74,  Acton  CA  93510. 

BROWARD  COUNTY,  FL  The 
Hollywood    ARC    will    operate 

WB4TON  from  the  Broward  County 
Historical  Commission  Pioneer 
Days,  in  celebration  of  the  100th 
Anniversary  of  the  Florida  East  Coast 
Railway  in  Broward  County.  The 
station  will  operate  1300Z-2100Z 
each  day  in  the  40m ,  20m.  15m 
General  phone  and  28.400  MHz  in  the 
Novice/Tech  band.  For  a  certificate. 
SASE  to  HARC  720  N,  71st  Ave., 
Hollywood  FL  33024  USA, 

OCT  31 -NOV  1 

BREVARD.  NC  The  Transylvania 
County  ARC  will  operate  station 
KE4ZIS  from  Transylvania  County 
NC  on  Halloween.  Hours  of 
operation  will  be  1900Z  Oct.  31st- 
0100Z  Nov.  1st.  Freq.:  7.237, 
14.295.  21.365.  28.335  SSB,  and 
1 46.52  FM  simplex.  For  a  certificate, 
send  a  business-size  or  9"x  12" 
SASE  to  TCA.RC,  RO.  Box  643. 
Brevard  NC  28712  USA,  Weather 
permitting,  operation  will  be  from  the 
Devils  Courthouse  on  the  Blue 
Ridge  Pkwy, 


QRP 

Continued  from  page  63 

I  did  one  version  of  the  Two-Fer 
that  everyone  just  hated.  I  really 
don't  know  why — the  circuit 
worked  as  it  should — but  that 
project  was  a  fizzle. 

11"  you've  been  following  this 
column  for  the  last  10  years  you 
ma\  have  noticed  adearth  of  receiv- 
ers. I'm  no  RF  engineer,  so  most  of 
the  receivers  I  *  ve  designed  sucked! 
I'm  working  on  it,  so  perhaps  you'll 
see  a  simple  superhet  receiver  one 
of  these  days. 

Antenna  tuners  have  been  a 
problem.  I  can't  find  a  solid  source 
of  inexpensive  parts  for  a  tuner  You 
can  get  one  ready-made  by  MFJ 
cheaper  than  I  could  build  one,  lis 
one  of  those  projects  still  on  the 
back  burner. 

To  me.  it  seemed  kinda  silly  lo 
build  an  amplifier  in  acolumn  about 
low  power  communications.  But 
there  again,  who  knows?  Perhaps 
I'll  conic  up  widt  an  amplifier that's 
simple  to  build  and  set  up. 

Most*  if  not  all  of  the  PC  boards 
used  in  this  column  can  still  be  ob- 
tained fmm  FAR  Circuits  (18N  640 
Field  Court  Dundee  1L60 1 18).  Write 
to  them  and  ask  for  a  product  listing. 
An  SASH  will  speed  up  your  request 

The  coming  new  century 

Low  power  ham  radio  is  enjoying 
steady  interest.  If  s  easy  to  just  plunk 
down  your  plastic  and  walk  home 
with  a  complete  radio  system.  In  one 
small  box,  you  get  built-in  antenna 
tuners,  DSR  and  a  zillit  m  t  aher  good- 
ies. In  some  cases,  if  the  operator 
needs  to  have  a  microphone  connec- 
tor installed*  he  or  she  must  find  some- 
one else  to  install  it 

QRP  means  low  power  ham  ra- 
dio. It  does  not  mean  using  decades* 
old  circuits.  In  fact  you'll  find 
plenty  of  microprocessors  in  our 
QRP  gear.  The  QRP+  from  Index 
Labs  is  a  good  example  of  what 
you'll  come  up  against  in  the  QRP 
field  today. 

Dm  inn  ihc  next  10  years,  we'll 
keep  you  informed  as  the  latest  and 
greatest  equipment  comes  along. 
Right  now.  I'm  busv  tn 'ins*  to  teach 
myself  68HC 1 1  assembly  program- 
ming. Who  knows"/  In  a  year  or  so, 
you  may  see  a  home-brewed  mi- 
cro-based QRP  rig  presented  in  this 
column.  In  the  meantime,  let's  just 
have  fun! 
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What's  All  This  QRP  Stuff? 


Home-brew  a  QRP  rig. 


Ken  Gledhill  AA7PE 

19503  Via  de  Atboles 

Queen  Creek  AZ  85242 


It  was  shortly  alter  midnight  when  I 
finally  soldered  the  last  connection 
to  my  home-brew  mulliband  QRP 
rig,  The  project  had  consumed  many  of 

my  evenings  and  weekends  for  most  of 
the  past  year.  The  receiving  portion  of 
the  project  had  been  working  for  several 
weeks:  now  was  the  moment  of  truth- 
time  to  try  ihe  transmitter. 

The  oscilloscope  showed  thai  my  voice 
was  running  30  volts  peak-to-pcak  across 
the  50-ohm  dummy  load.  Thai  figured  to 
be  just  a  bit  over  2  wans  of  peak  envelope 
power  { PI  iP)  on  10  meters.  Ii  was  laic,  so  I 
suspected  that  the  higher  hands  would  be 
shut  down,  and  a  few  minutes  of  scanning 
up  and  down  10  meters  confirmed  my  sus- 
picion. So  I  telephoned  and  woke  N7RSR, 
a  nearby  ham  friend-  I  knew  he'd  under- 
stand—he's as  crazy  as  I  am  about  such 
things,  We  agreed  to  meet  on  28.5(H)  MHz. 
After  a  couple  of  short  calls  I  received  a 
sleepy  response;  "Your  frequency  is  pretty 
close  for  an  analog  rig/* 


The   next  day   was   Saturday.  There     no  absolutes  with  these  definitions,  but 


were  a  number  of  stations  up  and  down 

Lhe  band,  including  one  from  the  Fiji 
Islands,   There   was   a   big   pilcup  of 


these  values  seem  to  be  widely  accepted 
among  QRP  enthusiasts.  These  power 
levels  are  a  maximum  for  QRPf  and  it's 


"With  only  5  watts,  my  SSB  signals  had  reached  Fiji  with  a 

respectable  5  by  S. " 


stateside  stations  trying  to  get  through.  I 
figured  that  it  was  a  long  shot  with  only 
5  watts  on  SSB.  but  I  called  anyway.  I 
missed  him.  He  came  back  lo  a  big  sta- 
tion from  California,  [  wailed  and  tried 
again  just  as  they  signed  off  with  each 
other.  This  time  I  heard  MGo  ahead 
AA7PE/'  1  couldn't  believe  it!  With 
only  5  watts,  my  SSB  signals  had 
reached  Fiji  with  a  respectable  5  by  5, 

Usually  CW  transmitters  with  output 
power  of  5  watts  or  less  are  classified  as 
QRP  rigs.  However,  SSB  voice  trans- 
missions may  be  up  to  10  watts  PEP  and 
still  be  considered  QRP  There  are  really 


Photo  A*  The  author's  QRP  station,  to  (he  center  of  the  photo  is  a  home-brew  5  watt  SSB 
transceiver  that  operates  on  the  17  meter  band* 
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not  uncommon  lo  find  QRP  transmitters 
that  operate  at  considerably  lower 
power. 

So  why  is  10  watts  considered  QRP 
Tor  SSB  rigs  when  (he  QRP  limit  forCW 
is  only  5  watts?  Consider  first  a  CW 
transmitter.  Assume  that  the  key  is  up  for 
approximately  half  of  the  lime  and  down 
for  the  other  half.  Under  these  circum- 
stances, a  5  watt  CW  transmitter  will 
have  an  average  output  power  of  2-1/2 
watts.  The  average  ouLput  of  an  SSB 
transmitter  depends  on  your  speech  pat- 
terns, but  the  average  output  power  of  a 
10  watt  SSB  transmitter  is  usually  fairly 
close  to  the  same  2-1/2  wait  value. 

Signals  vs.  noise 

Although  the  power  radiated  from  a  5 
wall  CW  transmitter  is  comparable  to 
that  coming  from  a  10  watt  SSB  rig,  the 
ability  of  the  receiving  operator  to  inter- 
prei  the  signal  at  the  receiver  is  not  the 
same.  The  difference  in  intelligibility  is 
due  to  a  couple  of  factors.  The  first  is  the 
signal-to-noisc  ratio  I  SNR),  which  is  a 
measure  of  the  degree  to  which  a  signal 
stands  out  above  the  background  noise. 
If  a  signal  is  received  w  ith  a  high  SNR. 
there  is  very  little  interfering  back- 
ground noise  and  Lhe  message  is  readily 
understood.  Conversely,  signals  re- 
ceived with  a  low  SNR  are  buried  in 
noise  and  difficult  to  interpret. 

There  are  a  number  of  factors  that  af- 
fect the  SNR  of  a  received  signal.  One  is 
the  bandwidth  of  the  receiver.  Some 


receivers  use  the  same  bandwidth  for 
both  SSB  and  CW  signals  so  there  will 
be  little  difference  between  the  received 
signal-to-noise  ratio  of  a  CW  signal  and 
lhat  of  an  equally  strong  SSB  signal. 
However,  if  the  receiver  has  a  narrow 
filter,  a  considerable  improvement  in  the 
CW  signals  resulis.  For  example,  a  2100 
hertz  SSB  filter  allows  five  limes  as 
much  noise  power  to  pass  through  it  as 
does  a  400  hern  CW  filter.  With  the 
lower  noise  power  admitted  into  the  re- 
ceiver, the  ratio  of  the  signal  power  to 
the  noise  power  is  improved.  Looking  at 
the  situation  another  way,  a  receiver  us- 
ing a  narrow  CW  filter  can  distinguish  a 
5  watt  code  signal  with  the  same  degree 
of  clarity  as  a  25  watt  signal  passing 
through  a  wider  SSB  filter.  This  feature 
underscores  one  of  the  key  reasons  lhat 
CW  is  the  mode  of  preference  when 
operating  QRP. 

CW  has  a  second  intelligibility  advan- 
tage over  SSB  transmissions,  even  when 
received  with  a  similar  SNR,  For  a  voice 
message  to  be  properly  understood,  it 
must  stand  out  above  the  background 
noise  enough  for  the  listener  to  distin- 
guish the  spoken  syllables  and  link  them 
into  meaningful  words.  To  distinguish 
among  similar-sounding  spoken  letters 
such  as  P,  B,  E  and  D,  a  phonetic  alpha- 
bet has  been  developed. 

In  contrast  to  spoken  messages,  CW 
doesn't  require  the  listener  to  distinguish 
among  subtle  differences.  The  signal  is 
either  on  or  its  off;  its  much  easier  for 
the  human  ear  to  copy  the  message  in  a 
noisy  environment. 

S-meters 

Most  receivers  are  designed  so  that  each 
S-unit  represents  a  fourfold  difference  in 
the  received  signal  power.  That  means  that 
the  received  power  from  a  signal  register- 
ing S8  on  a  particular  receiver's  S-mcter  is 
approximately  four  limes  that  of  one  re- 
ceived with  an  S7  reading.  Therefore,  if 
the  signal  from  a  100  watt  transmitter  reg- 
isters S9  on  a  particular  receiver's  S-metcrt 
by  reducing  the  output  power  to  1 0  waits 
the  S-metcr  reading  would  only  drop  to  a 
little  over  S7. 

One  evening  I  was  involved  in  a  pleas- 
ant SSB  contact  on  17  meters  with  a  ham 
located  a  few  hundred  miles  away.  When 
I  mentioned  I  was  only  running  5  watts 
he  was  surprised  by  how  well  my  signal 
was  doing  (S7)  and  asked  me  to  check 


his  signal  for  a  test.  His  100  watts  tipped 
my  meter  up  to  S9  during  audio  peaks. 
When  he  reduced  his  transmitter  power  to 
50  watts  I  could  see  no  change  in  his  S- 
meter  reading.  He  then  reduced  power 
twice  moreT  finally  ending  up  at  10  watts. 
His  signal  was  still  a  solid  S7  on  my  meter, 


ionospheric  skip  seems  to  occur  more 
frequently.  Noise  and  absorption  are  no- 
ticeably less  on  this  band  than  on  the 
lower  frequency  bands, 

20  meters  is  a  very  popular  band.  It  of- 
ten works  well  for  QRR  as  it  did  for  me 
when  I  connected  with  the  Fiji  station. 


"Put  your  money  and  your  time 
up  in  the  air." 


m 


When  operating  QRP  you'll  meet  all 
kinds.  Shortly  after  making  die  Fiji  contact 
I  hooked  up  on  10  meters  with  a  ham 
about  500  miles  away.  He  said  I  was  push- 
ing his  S-meter  to  a  little  over  S9 — but  af- 
ter I  explained  that  my  rig  was  only 
running  at  2  watts,  he  revised  my  signal  re- 
port to  an  S4.  I  often  get  belter  signal  re- 
ports  if  I  don't  mention  my  powen 

When  the  ionosphere  is  cooperating, 
QRP  rigs  work  just  fine.  But  when  the 
sunspot  numbers  are  low  it  is  not  un- 
common to  tune  the  entire  10  meter  band 
without  hearing  a  single  station.  In  this 
condition  not  even  a  kilowatt  will  work. 

Your  antenna  is  critical 

The  better  the  antenna,  the  better  your 
signal  since  a  good  antenna  improves 
both  the  received  and  transmitted  signals. 

Put  your  money  and  lime  up  in  the  air, 

Operation  on  the  lower  frequencies  is  usu- 
ally most  effective  when  vertically  polarized 
antennas  are  used.  Higher  frequency  signals 
do  better  when  horizontally  polarized.  A 
beam  antenna  can  add  as  much  as  two  S-units 
to  your  signal  strength. 

Which  band  is  best? 

If  you're  looking  for  reliable  short-range 

QRP  contacts,  then  80  meters  is  a  good 
choice.  Clubs  should  find  this  band  ideal 
for  local  on-the-air  round-table  discus- 
sions. Atmospheric  noise  can  be  a  signifi- 
cant challenge  on  this  band.  The  daytime 
range  for  an  80  meter  QRP  SSB  rig  is  usu- 
ally up  to  25  miles.  At  night  contacts  can 
be  made  over  longer  distances,  with 
contacts  up  to  120  miles  not  uncommon. 

Long  distance  QRP  contacts  arc  more 
likely  on  40  meters — especially  in  the 
evenings.  This  is  my  favorite  CW  band. 

Voice  is  not  allowed  on  30  meters,  so 
this  is  an  excellent  band  for  CW.  Long- 
range  propagation  on  30  meters  is  simi- 
lar to  that  on  40  meters  except  that 


I 


However,  the  popularity  of  this  band  often 
creates  pileup  conditions  that  favor  the 
high-power  rigs.  Successful  QRP  on  this 
band  hinges  on  your  skill  and  patience. 

The  higher  HF  bands  of  17,  15,  12  and 
10  meters  are  great  for  QRP.  I've  had 
many  successful  long-distance  QRP 
contacts  on  these  bands. 

Clean  signals  win 

Although  there  are  subbands  reserved 
for  QRP  operation,  most  reduced-power 
contacts  are  made  with  stations  that  are 
not  operating  QRP  rigs.  Indeed,  many 
hams  don't  really  enjoy  trying  to  pull  a 
weak  signal  out  of  the  noise.  However, 
you  can  increase  your  success  by  mak- 
ing sure  your  signal  is  clean,  with  no 
clicks  or  chirps.  Listen  to  a  recording  of 
your  signal  so  you  can  hear  what  your 
"fist"  sounds  like.  On  SSB,  while  audio 
compression  provides  a  bit  more  aver- 
age output  power,  I  have  found  lhat  my 
QRP  signals  seem  to  be  more  intelligible 
to  the  receiving  operator  when  they  are 
unprocessed. 

The  excitement  of  hearing  your 
callsign  breaking  through  the  back- 
ground noise  as  it  returns  from  some  dis- 
tant point  on  the  globe  is  hard  to  explain 
to  the  uninitiated.  By  learning  to  be  an 
effective  QRP  operator  you  can  beat  the 
odds  more  often,  enhancing  your  enjoy- 
ment in  ham  radio's  most  satisfying 
challenge. 
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Michael  J,  GeierKBIUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Stress! 

It's  a  concept  with  which  we've 
all  become  too  familiar  as  wc  at- 
tempt to  cope  with  it  in  our  daily 
lives.  Did  you  ever  stop  lo  con- 
sider, though,  thai  your  electronic 
equipment  is  also  subject  to 
stress?  J  List  as  you  can  stand  only 
so  much  before  you  finally  break 
down,  your  radio  gear  will  also 
quit  if  the  stress  gets  too  high.  In 
fact,  many  equipment  failures  are 
due  to  stress.  This  month,  lef  s 
take  a  look  at  the  types  of  elec- 
tronic stress  and  how  it  affects 
various  components, 

Electronic  parts  and  assemblies 
are  adversely  affected  by  three 
primary  kinds  of  stress:  mechani- 
cal, electrical  and  thermal, 

i 

Mechanical  stress 

Most  mechanical  stress  occurs 
when  sudden  force  is  applied  to 
the  unit.  In  other  words,  if  you 
drop  it  Or,  perhaps,  a  mobile  ra- 
dio could  get  broken  after  your  car 
goes  over  a  particularly  violent 
bump,  Maybe  you  carry  your  HT 
in  your  back  pocket,  and  you  for- 
get and  sit  on  it. 

Dropping  rigs  usually  results  in 
serious  damage.  The  parts  most 
affected  are  the  PC  boards  and 
anything  made  of  glass,  such  as 
LCD  panels.  The  point  of  impact 
wilj  be  hit  especially  hard,  but 
other  spots  can  get  wrecked,  too. 
In  particular,  the  corners  of  PC 
boards  frequently  crack  or  break 
off  With  simple,  single-sided  or 
double-sided  boards,  you  can  of- 
ten fix  them  with  wire  jumpers. 
With  multilayer  boards,  you're 
most  likely  out  of  luck.  Fortu- 
nately, very  little  ham  gear  uses 
multilayer  boards,  but  expect  that 
lo  change  as  radios  get  smaller 
and  smaller.  The  modern,  1.5- 
pound  camcorder  makes  exten- 
sive use  of  boards  up  to  six  layers 
deep  If!),  and  future  HTs  un- 
doubtedly will,  too. 

Board  cracks  often  occur  in  the 
area  of  larger,  heavier  compo- 
nents, such  as  transformers,  big 
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electrolytic  caps  and  power  tran- 
sistors, because  their  greater  mass 
exerts  more  force  on  the  board 
when  the  unit  hits  the  ground. 
Sometimes  the  cracks  will  be 
quite  obvious,  while  other  times 
you  may  need  a  magnifying  glass 
lo  see  them.  Now  and  then,  the 
component  will  break  the  foil  but 
not  the  board  itself,  making  it 
even  harder  to  find  the  trouble. 
Such  breaks  tend  to  look  like  cold 
solder  joints,  and  almost  always 
occur  on  large  connections.  I've 
never  seen  them  happen  on  little 
transistors,  but  I've  run  into 
plenty  of  them  on  power  transis- 
tors and  transformers.  When  in 
doubt,  resolder. 

Double-sided  and  multilayer 
boards  use  what  are  called  "plated 
through"  holes.  Essentially,  the 
walls  of  the  holes  have  copper 
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When  in  doubt 
resolden  " 


linings.  This  technique  makes  for 
solid,  trust  worthy  connections 
between  layers,  but  it  has  a  few 
drawbacks.  The  best-known  one 
is  that  plated  through  holes  make 
it  very  difficult  to  remove  parts. 
Because  solder  sticks  to  the  plat- 
ing, you  can  count  on  the  holes' 
being  filled  with  solder,  and  you 
have  to  gel  them  realty  hot  in  or- 
der to  melt  it  all  at  one  lime.  If 
you're  not  successful  at  that, 
you'll  damage  the  board,  either  by 
lifting  and  tearing  the  plating  on 
one  side  (usually  the  component 
side,  which  is  farthest  from  the 
iron),  or  by  pulling  the  plating 
right  out  of  the  hole!  I've  seen  that 
happen  more  than  once.  Although 
it  can  be  disastrous  with  multi- 
layer boards,  double-sided  boards 
usually  survive  this  problem;  you 
just  have  to  be  extra  careful  to 
solder  the  component  lead  on  both 
sides  of  the  board. 

The  result  of  sitting  on  an  HT 
is  pretty  much  the  same:  The 
board  and  display  get  cracked, 
often  so  badly  you  can't  fix  the 
radio.  This  time,  though,  the 
larger  components  aren't  the 


issue,  as  the  force  has  not  been 
transmitted  to  the  board  through 
them.  Cracks  may  be  distributed 
fairly  randomly  over  the  PC 
board,  which  is  a  big  part  of  the 
reason  the  radio  may  be  ruined. 
At  least  with  cracks  resulting  from 
drops,  there's  usually  a  pattern. 

Vibration-induced  damage  is 
somewhat  different.  Although  the 
board  can,  indeed,  be  cracked,  it 
often  isn't.  More  likely,  the  sol- 
der joints  themselves  are  affected, 
and  you  can  easily  resolder  them 
(if  you  can  find  them*). 

Mechanical  stress  affects  more 
than  PC  boards,  though.  Switches, 
controls  and  jacks  are  particularly 
subject  to  it.  Pots  get  scratchy  and 
intermittent  from  being  con- 
stantly turned  back  and  forth,  and 
switches  may  start  making  unre- 
liable connections  for  the  same 
reason.  Sometimes  contact  cleaner 
helps,  sometimes  it  doesn't. 

Electrical  stress 

Within  the  category  of  electri- 
cal stress,  there  are  two  kinds: 
over-voltage  and  over-power. 
Over- voltage  stress  induces  fail- 
ure in  all  kinds  of  pans  by  punch- 
ing microscopic  holes  in  them! 
Electrons  being  the  energetic  little 
critters  they  are.  they'll  try  and 
force  their  way  through  any  kind 
of  barrier.  Raise  the  voltage,  or 
electromotive  force  (EMF),  of 
those  electrons  enough  and  they 
can  go  right  through  the  substrates 
and  molecule-thin  barriers  de- 
signed to  keep  them  where  they 
belong.  The  result  is  a  short 
circuit  inside  a  part. 

Prime  candidates  for  over-volt- 
age stress  failure  are  electrolytic 
capacitors,  transistors,  FETs, 
CMOS  parts,  and  integrated  cir- 
cuits in  general.  But  what  causes 
the  over-voltage  condition  in  the 
first  place? 

Voltage  regulator  failures  can 
cause  the  supply  to  put  too  much 
voltage  into  the  wrung  part  of  the 
radio.  This  happens  more  often 
than  you  might  think,  particularly 
when  a  secondary  5 -volt  regula- 
tor shorts  out,  sending  the  main 
12-volt  supply  to  a  bunch  ofTTL 
gates  or  a  microprocessor.  Poof  go 
the  parts.  If  you  change  them 
without  checking  that  regulator, 
the  new  parts  suffer  the  same  fate 
almost  as  fast  as  you  apply  power 


Depending  on  where  you  live, 
static  electricity  can  be  a  serious 
problem.  Northern  winters  can 
get  extremely  dry.  and  static  can 
build  up  without  your  even  real- 
izing it.  You  touch  your  radio,  and 
you  feel  „.  nothing.  The  radio, 
though*  receives  a  huge  joh  and 
stops  working.  Of  course,  tf  the 
sialic  charge  is  big  enough,  you  *  1 1 
feel  it,  bill  il  sometimes  t$k&3 
much  less  voltage  discharge  than 
you  can  feel  to  do  significant 
damage  lo  electronic  equipment. 
That's  why  it  really  pays  to  touch 
something  grounded  before  han- 
dling your  gear  in  winter. 

Thunderstorms  can  have  the 
same  effect.  I've  seen  comput- 
ers fail  to  boot  up  the  day  after 
a  storm,  even  though  no  obvi- 
ous lightning  damage  occurred. 
Sometimes  the  machines  will 
.start  working  again,  without  in- 
tervention. Apparently,  a  static 
charge  has  built  up  somewhere. 
and  it  eventually  discharges. 
Of  course,  sometimes  there  is 
actual  damage,  too. 

Over-power  stress  is  jusl  what 
it  sounds  like:  Too  much  power 
is  passed  through  a  component, 
heating  it  up  and  blowing  it.  In  a 
sense,  it's  a  kind  of  thermal  stress 
the  difference  being  that  the  heat- 
ing is  internal,  rather  than  from 
an  external  heat  source. 

The  usual  cause  ol  over-power 
stress  is  a  shorted  component 
pulling  too  much  current  through 
another  one.  1  call  this  "over- 
power" rather  than  "over-current" 
because  current  doesn't  tell  the 
whole  story;  it's  the  amount  of 
current  at  a  particular  voltage  that 
docs  the  damage.  So,  over-power 
stress  is  best  thought  of  in  watts, 
not  amps.  That's  why  resistors, 
for  example,  are  rated  in  watts.  A 
1/2-watt  resistor  could  easily 
stand  5  volts  al  50  mA  (.05  amps), 
but  10  volts  at  the  same  current 
would  put  it  at  its  absolute  limit, 
and  you  could  expect  it  to  fail  in 
a  short  period  of  time. 

Another  cause  of  overcurrent 
failure  is  bad  design.  We  like  to 
think  our  equipment  is  well-de- 
signed and  will  last  a  long  time  if 
nothing  unusual  occurs.  Typi- 
cally, that's  true,  but  not  always. 
Sometimes  what  looks  right  on 
paper  jusl  doesn't  cut  it  in  the  real 
world.  It's  not  unusual  for  a  spe- 
cific model  to  have  a  recurrent 


82   73  Amateur  Radio  Today  •  October  1 996 


problem,  due  to  the  design's  not 
being  thoroughly  tested,  1  remem- 
ber one  VCR  model,  back  in  my 
service  tech  days,  that  blew  the 
same  transistor  over  and  over 
again.  Every  time  one  would 
come  in,  we'd  just  go  right  to  the 
same  pan  and  replace  it.  U  worked 
every  time,  because  il  was  always 
the  same  problem  I  When  manu- 
facturers figure  out  they've  got  a 
problem,  they  usually  try  lo  cor- 
rect it  through  an  engineering 
change  order,  or  ECO.  that 
changes  parts  or  procedures. 
That's  what  service  bulletins  are 
for,  and  many  pieces  of  gear  have 
them.  Some  have  whole  books  of 
them? 


of  RF  power,  you'  re  going  to  have 
to  dissipate  anywhere  from  20  to 
70  watts  or  so  of  heat,  too. 

Heat-producing  pans,  such  as 
power  transistors  and  RF  final 
amplifier  modules,  are  heai- 
sinked  to  a  big  piece  of  metal, 
which  is  often  the  chassis  of  the 
radio  itself.  If  the  rig  is  properly 
designed,  most  of  the  heat  will 
flow  into  the  metal  and  away  from 
the  semiconductor  producing  it. 
As  long  as  the  whole  set  stays 
under  a  certain  temperature, 
everything's  fine,  as  no  part  gets 
hot  enough  to  sustain  damage. 
But  if  the  fan  fails,  or  you  mount 
the  set  in  direct  sunlight,  watch 
out  for  trouble.  Some  designs 


It  worked  every  time,  because  it  was 
aiways  the  same  problem!" 


Thermal  stress 

Thermal  stress  is  overheating 
from  some  external  source.  The 
source  can  be  anything  from  a  hoi 
component  a  millimeter  away,  to 
the  sun  in  a  hot  can  Any  way  you 
slice  it,  heat  is  the  enemy  of 
electronics — period.  Of  course, 
some  parts  have  to  get  hot  in  nor- 
mal operation.  Unlike  in  ihc  lube 
days,  though,  the  heat  is  pretty 
much  never  a  desirable  or  neces- 
sary condition.  Still,  nothing's 
one  hundred  percent  efficient,  and 
some  heat  will  always  be  gener- 
ated. If  you  try  and  make  50  watts 


aren't  so  well  done,  and  the  ra- 
dios tend  to  overheat  anyway, 
Tiny  HT^  get  ridiculously  hot  when 
you  transmit  for  long  periods  at  5 
watts  output  or  more.  If  the  thing  is 
too  hot  to  hold,  just  imagine  what's 
going  on  inside \  The  heat  may  not 
cause  immediate  destruction  of  the 
rig,  but  its  lifetime  is  sure  to  be  se- 
riously reduced 

Now  that  we've  covered  the 
basic  stress  guide! inest  we'll  take 
a  look  at  individual  components 
and  examine  the  kinds  of  stress 
to  which  they're  susceptible  .., 
next  time,  Until  then,  73  de 
KB1UM. 


l.Tli2JX)The  Easy  Wire  Antenna  Handbook  by  Dave  Ingram 

K4TWJ .  All  i  if  ihe  needed  dimensions  for  a  full  range  of  easy  to 

build  and  eitvi  "sky  winjs."  $9.^5 

WGP87034  All  About  Cubical  Quad  Anu-nnas  by  Wutiam 

Orr  and  Smart  Cowan  'The  Classic"  on  Quad  design*  cheery, 

construtiKxi.  operation.  New  feed  .ind  matching  systems.  New 

data.  $11.95 

TAB  3270P  Practical  Antenna  ttandbook-2nd  edition  by 

Jos.  Can.  This   560-page  book  is  a  treasure.  Stans  with 

funUameiiials.  explains  propagation  of  all  kinds,  and  provides  a 

ton  of  easy  antenna  projects.  S26»5 

AR47J4   ARRL  Antenna   Book.    Best   and   most   highly 

regarded  info  on  antenna  fundamentals .  transmission  Lines. 

design*  and  construction  of  win?  antennas.  $30.00 

WGP87107  All  About  Vertical  Antennas  b>  William  Orr. 

Comprehensive  coverage  of  amateur  communications.  5 1 1 ,95 

WGPS7W2  Beam  Antenna  Handbook  by  William  Orr  and 

Stuart  Cowan.  BvoyUiing  you  need  to  know  about  heain 

design,  eocistructioiv  and  operation,  S 1 1.95 

WGPS7077  Simple,  Lou-Cost  Wire  Antennas  For  Radio 

Amateurs  by  WiUIiam  Or  and  Stuart  Cowan.  Low-cost, 

multi-band  antennas:  inexpensive  beams*  "invisible"  antennas 

for  hams  in  "tough"  locations.  $  1 1 .95 

AK466I  ARRL's  Antennas  &  Ifcchnkjues  Tor  Low-Band 

DXing  can  be  your  ticket  to  low  ^u  id  success,  $20.00 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  'HSS^ 

>10  Watt  pep 
Transceiver 
Only  $499 


«M^lL- 


ooW 


TJMfr        4  4M    C»V     -tote    l-J*p 


Made  in  USA 


»* 


O  °  ^ .  5  O 


Full  Color 

and  sound 
Snow  free  line  of  sight  DX  is  90  miles  -  assuming 

1 4  dBd  antennas  at  both  ends-  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  sfmplex  or  repeater 
ATV,  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  no  computer 
or  other  radios  necessary,  it's  that  easy! 

TC7CM0  has  adjustable  RF  out  (1  to  >10w  p.e.p,)  and  sync 
stretcher  to  properly  match  RF  Concepts  4-110  or  Mirage 

D1010N-ATV  amps  for  100  Watts  p.e.p.  Specify  439.25,  434.0, 
427.25  or  426.25  MHzt  2nd  xtal  add  $20.  Hot  GaAsfet  downcorv 
verter  varicap  tunes  whole  420-450  MHz  band  to  your  TV  ch3. 
Transmit  and  camera  video  monitor  output  7.5x7,5x2.7*, 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

Everything  you  need  for  400,  900  or  1200  MHz  ATV. 


(81 8)  447-4565  M-Th8am-5:30pmpst    Visa,  MC,  UPS  COD 

D  r     PI  PrTPAMirQ  Emai,:  tomsmbCaoLcom 

r.Lf .    CLtUlnUNIUO  24  Hr,  FAX  (818)  447-0489 

2522  Paxson  Lane  Arcadia  CA  91007 


^e*QRP  Plus 


A  Quality  Transceiver  for  ihe  Serious  Low  Power  Operator 


Completely 
Re-engineered! 


*       An  »ll  new  receiver  design 
Incorporating  4  tuilom  mfeef  from 
Synergy  Microwave  Corp.  Jot  itroog 
tignai  performance  And  dynamic 
t  ange  iq  compete  wrth  the  best  full 
size  transceivers 

RF  speech  processing  and 
improved  ALC  circuil  add 
effectiveness  to  SSB  vansmii 

New  wide  range,  smoom  acting 
ACC  tit  cult  H  free  from  overload 

Lf .  noise  timing  reduce*  interference  without  adding  d.sl«i<m  a  compromising 
performance 

General  coverage  receiver  tunes  from  T.BMHz  to  30MHJt  SSB  &  CW 

All  hand  trans  mfl  160-1 0M  SSB  &  CW 

Impioved  full  break  In  CW  and  buill  in  iambic  keyei 

SCAf  fillers,  Variable  tundwidlh  from  100H/  to  7400Hz.  No  ringing  eten  4r 

lOQHziaffim: 

Very  low  power  dtair?  ■  IflOMj 
#  12V  mean?  fuff  weekend  of 
oner  a  ling  on  smalt  battery 

20  memories,  SPLIT,  R»T 

Designed  &  Built 

in  the  U.5.A 


Custom  designed  mixer  from 
Synergy  Microwave  Corp.  is 

the  heart  of  a 
new  high 
performance 
receiver- 


*# 


jpoys  ss 


INDEX  LABORATORIES  -  (206)  851-5725  -  Fax:  851-8385 
93 1H  Randall  Dr.  NW,  Gig  Harbor,  WA  98332 
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Homing  in 


Number  34  on  yvur  Feedback  card 


Joe  Moell  RE.  KGOV 
PO  Box  2508 
Fullerton.CA  92837 

Dirty  Tricks  =  Valuable 
Training 

When  April  WA60PS  and  I 
discovered  two  miles  of  power 
line  maintenance  road  running 
through  the  hills  behind  new 
houses  in  east  Yorbu  Linda,  we 
knew  our  search  was  over  We 
were  checking  out  the  area  be- 
cause it  was  our  turn  to  be  hitlers 
for  die  monthly  Fullerlon  Radio 
Club  (FRO  hidden  transmitter 
hunt,  along  with  Tom  and  David 
Curlee  WB6UZZ  and  KE6IPY. 
We  call  these  events  "T-hunts"' 
here  in  southern  California;  in 
some  other  places  they  arc  called 
"foxhunts." 

The  site  we  chose  was  ten  miles 
due  east  of  the  hilltop  where  the 
hunters  would  gather  to  start. 
Over  the  years*  FRC  T-hunters 
have  gotten  so  good  at  radio  di- 
rection finding  (RDF)  that  it  could 
be  a  short  hum.  unless  we  added 
a  few  twists. 

First  we  put  up  a  4-elcment 
yagi,  coax,  transmitter  box  and 
battery  on  the  roadside  fence.  It 
would  have  been  a  functioning 
hidden  T,  except  there  was  no  fuse 
in  the  12-volt  power  cord.  Next 
to  this  decoy  wfas  a  sheet  for  the 
hunters  to  sign  in  and  record  their 
odometer  readings. 

The  real  signal  on  146,565 
MHz  at  8  PM  on  hunt  nisht  came 
from  a  quarter-watt  handie-talkie 
in  a  surplus  military  ammunition 
can  that  we  concealed  in  the  brush 
about  60  feet  away  from  the  fake 


Radio  Direction  Finding 

T.  In  accordance  with  the  hunt 
rules,  any  passenger  car  could  be 
driven  to  the  site  by  going  a  few 
miles  east  of  it  into  a  new  hous- 
ing development,  then  back  west 
on  the  wilderness  road.  We  parked 
our  car  on  a  street  three  quarters 
of  a  mile  west  of  the  site,  expect- 
ing to  see  hunters  trying  to  get 
there  by  that  route. 

Time  is  not  a  factor  on  the  FRC 
hunt.  The  team  with  lowest  mile- 
age traveled  wins.  Nevertheless, 
all  of  the  seven  hunting  teams 
were  close  after  a  few  minutes. 
Three  followed  the  signal  to  our 
observation  post  and  tried  going 
out  a  dirt  road  there,  only  to  en- 
counter a  locked  gate  a  half  mile 
west  of  the  T,  Others  parked  at 
another  locked  gate  south  of  the 
site  and  hiked  several  hundred 
feet  north  tip  a  steep  hill  Only  one 
team  (WB6DCC,  WB6DCB, 
KD6HWD,  and  KD6MCM) 
drove  to  it  via  the  power  line  road, 
which  gave  them  high  mileage  at 
that  point. 

Every  team  stopped  upon  spot- 
ling  the  decoy,  signed  in  on  the 
sheet,  and  called  us  on  the  fre- 
quency posted  there.  We  told 
them  that  if  they  believed  that 
thev  had  found  transmitter  #L 
thev  should  next  trv  to  find  a  sec- 
ond  transmitter  we  had  hidden  on 
a  different  frequency.  The  FRC 
hunt  normally  has  only  one  trans- 
mitter to  find,  but  all  teams  had 
signed  in  within  an  hour  and 
forty  -five  minutes,  so  it  wasn't 
hard  to  convince  them  to  do  some 
more  T-hunting. 


Photo  A.  The  "Stud  T"  looked  just  like  oil  the 
other  two-by -fours  in  the  pile,  in  fact*  it  had  been 
in  precisely  that  same  spot  a  week  earlier  when  / 
picked  it  up. 
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The  Stud  T 

Transmitter 
#2  was  onh 
1 .6  miles  away 
atop  a  hilK  but 
it  was  no  ordi- 
nary hidden  T. 
In  a  pile  of 
scrap  lengths 
oftwo-bv-four 
lumber,  on? 
piece  Was  dif- 
ferent i  Photo 
A),  A  micro- 
transmiitcr. 
batteries  and 


dipole  wires  were  actually  inside 
the  two-by-four.  The  wood  shop 
magic  was  courtesy  of  W  B6UZZ- 
He  sliced  it  like  a  bagel  and  hol- 
lowed out  the  insides.  Then  I  fas- 
tened the  electronics  in  place  with 
hot  glue  (Photo  B> 

Instead  of  a  tone  generator, 
this  T  had  a  very  sensitive  mike. 
From  our  parking  spot,  we  could 
easily  hear  the  hunters  approach 
it.  Wc  were  not  secretly  "bug- 
ging" them,  because  they  real- 
ized what  was  happening  within 
50  feet  of  the  T  when  their  re- 
ceivers started  squealing  with 
audio  feedback.  They  were  able 
to  zero  in  by  turning  down  their 
receiver  audio  as  they  ap- 
proached and  then  banging  on 
the  two-by-fours  until  they 
found  the  right  one.  Five  teams 
grabbed  ii  more  or  less  simulta- 
neously and  called  us  on  the  fre- 
quency on  a  little  label  next  to 
the  tin\  mike  holes  in  the  hoard. 

At  that  point,  we  announced 
thai  no  team  had  as  yet  tracked 
down  the  real  transmitter  thai 
they  had  started  out  to  find.  In  a 
stampede,  almost  all  the  teams 
headed  off  to  try  again.  Appar- 
ently, they  all  drove  back  to  the 
points  from  which  they  had 
started  walking  the  first  time* 
The  WB6DCC  team,  having  di  v 
covered  the  eastern  route  earlier, 
added  much  less  mileage  than 
the  others.  As  a  result,  they 
ended  up  as  winners.  Most 
teams  pounced  on  the  real  T  #1 
and  checked  in  within  15  min- 
utes,, so  there  was  still  plenty  of 
time  left  for  food,  talk,  and  a 
close  examination  of  the  "Stud 
T"  at  a  nearby  restaurant, 

Most  T-hunters  like  intrigue 
and  cunning,  so  they  wrere  good 
sports  about  the  deception.  Don 
Lewis  KF6GQ  wrote  on  E-mail 
the  day  after,  "We  knew  that  you 
had  pulled  something  tricky,  hut 
when  I  tried  to  sniff  it  out  with 
the  rubber  duck,  all  I  got  was  a 
stronger  signal  on  the  other  side 
of  the  fence.  When  we  came  back 
(the  third  lime  for  us),  I  took  the 
3-element  beam  and  DFed  it 
down  myself,  instead  of  watching 
the  others  and  checking  in  at  the 
decoy  as  I'd  done  the  first  time. 
Ne\cr.  never,  never  trust  what  you 
see  others  do!  It  was  a  very,  very 
good  hunt  because  it  was  both  fun 
and  frustrating." 


Tom  and  I  certainly  were  not 
the  first  to  camouflage  a  hidden 
T  or  even  to  encase  it  in  wood 
Thc  Internet  RDF  mailing  list  has 
had  transmitier-in-a-log  stories 
from  Seattle,  Washington,  and 
Melbourne,  Australia,  in  the  past 
vear.  There  is  no  limit  to  clever 
disguises,  so  experienced  hunters 
have  learned  to  always  carry 
along  good  on- foot  RDF  gear. 

Decoys  are  unusual  also,  but 
thev  are  not  new  to  our  hunts.  Ken 
Diekman  WA6JQN  was  probably 
the  first  to  use  them  here  Fifteen 
years  ago-  They  serve  a  valuable 
purpose  because  the>  remind 
hunters  to  pay  attention  to  their 
equipment.  T-hurUing  is  an  RDF 
exercise,  not  an  eye  test,  if  hams 
are  going  to  convince  the  FCC 
that  we  are  good  enough  at  it  to 
provide  evidence  for  jammer 
prosecution,  we  had  better  always 
find  the  real  transmitting  turkey 
and  never  false! v  accuse  an  inno- 
cent  ham  with  a  big  beam  next 
doon 

Helping  hams  in  the 
heartland 

The  fun  and  camaraderie  of 
hidden  transmitter  hunting  pays 
off  doubly  when  the  RDF  skills  it 
develops  are  used  for  public  ser- 
vice. Examples  of  this  can  be 
found  in  Omaha,  Nebraska.  Ac- 
cording to  television  engineer 
John  Gebuhr  W B0CMC,  the  Ak 
Sar-Ben  Amateur  Radio  Club  has 
encouraged  T-luiniing  for  many 


"On  our  monthly  foxhunts,  we 
just  go  out  and  have  a  good  time." 
John  says.  "Usually  they  are  held 
on  the  Sunday  afternoon  follow- 
ing the  monthly  club  meeting,  but 
we  have  also  had  them  in  the 
evening  hours.  Sometimes  we 
have  a  picnic  afterwards.  The  fox 
uses  the  radio  club's  call  and  re- 
sults are  published  in  the  club 
paper,  but  they  are  kind  of  a  loose 
informal  event. 

"Most  hiders  use  the  club's  fox 
transmitter;'  WB0CMC  contin- 
ues, "It's  in  a  weatherproof  con- 
tainer, battery  powered,  and  will 
run  for  six  hours  at  one  or  10 
watts.  It  comes  on  for  one  minute 
and  then  shuts  up  for  three.  We 
stan  the  hunts  from  the  Univer- 
sity of  Nebraska  parking  lot.  The 
fox  has  been  in  dumpsters,  up  in 
trees— you  name  it.  We've  done 


a  few  mileage  hunts,  but  usually 

the  first  team  to  locate  it  wins  and 
gels  10  hide  the  fox  the  next 
month. 

i  drive  aT-top  and  use  a  3-el- 
ement  beam  on  a  wood  pole  that 
sticks  up  into  the  ait  We  had  one 
guy  some  years  ago  who  had  a 
Doppler  and  was  pretty  good  with 
it,  but  most  of  the  guys  now  are 
using  handie-talkies  and  beams. 
In  facL  some  of  them  just  use 
handie-talkies  and  bod\  shield- 
ing. The  boundary  is  pretty  broad, 
including  most  of  Douglas 
County  r€*id  over  to  Pottawattamie 
County  in  Iowa.  Sometimes  the 
hider  will  put  the  fox  along  the 
Missouri  riverbank,  and  the  big 
trick  becomes  trying  to  figure  out 
which  side  of  the  river  the  thing 
is  on." 

Nebraska's  ARRL  Section 
Manager  Bill  McCoIlum  KE0XQ 
is  another  regular  hunter.  He  and 
WB0CMC  have  used  their  T- 
hunting  skills  several  times  over 
the  years  to  track  repealer  jam- 
mers and  bootleggers.  "Some  of 
the  bootleggers  that  we've  tracked 
down  eventually  turned  into  good 
hams,"  Bill  says. 

"We  keep  on  top  of  iu"  John 
adds.  "When  turkeys  pop  up,  we 
find  them,  they  know  they  have 
been  identified  and  we  just  don*t 
have  the  problem  again.  For  ex- 
ample, about  a  year  and  a  half  ago 
in  the  dead  of  winter,  somebody 
would  come  on  at  2  AM  cverv 
morning  and  get  on  the  autopalch, 
dial  up  numbers  and  never  give  a 
callsign.  Bill  and  1  nailed  him  and 
the  problem  went  away*" 

Of  course^  not  all  interference 
is  deliberate.  Sometimes  it's  the 
result  of  a  technical  problem.  Ac- 
cording to  John,  "One  day  \\t 
started  hearing  military  voices 
over  one  of  our  repeaters.  I 
quickly  determined  that  the  sig- 
nal on  our  input  \\  ;is  coming  from 
Offutt  Air  Force  Base  and  called 
Communications  out  there.  I  told 
them,  'Your  generals  are  being 
heard  all  over  Omaha/'  In  an  hour 
the  interference  was  gone," 

The  Amateur  Auxiliary  to  the 
FCC  has  been  a  success  story  in 
eastern  Nebraska.  John  says,  "Be- 
fore the  FCC's  monitoring  station 
at  Grand  Island  closed,  1  would 
sometimes  gel  a  call  from 
Rebecca  out  there  asking  the 
hams  to  check  something  out.  We 


found  alt  kinds  of  technical  prob- 
lems, spurious  transmitters  and 
such.  Usually  when  we  find 
somebody  with  a  had  transmitter, 
it's  fixed  within  a  week.  There 
was  only  one  such  incident  that 
we  really  had  problems  resolving, 
and  that  was  a  major  industrial 
company  and  its  RF  heating 
equipment  at  13  MHz,  The  trans- 
mitter had  a  free-running  oscilla- 
tor with  no  frequency  control 
except  one  tuned  circuit. 

"The  little  antenna  they  were 
using  to  couple  10  kiio watts  into 
the  work  happened  to  be  19 
inches  long.  So  guess  wrhcre  the 
worst  harmonics  were!  They  were 
getting  into  every  repeater  in  the 
Omaha  area  and  even  into  Fre- 
mont, 32  miles  away.  They  were 
getting  into  our  222  and  440  MHz 
frequencies,  too.  but  not  as  bad 
Because  they  had  a  harmonic  in 


were  talking  on  the 
phone,  B tit  noticed 
that  Omaha  Police  De- 
partment radio  calls 
were  coming  through 
the  146.94  repeater, 
"At  first  we  thought 
somebody  had  a  stuck 
2  meter  radio  with  the 
I  mike  on  lop  of  a  scan- 
ner." Bill  says.  "Later 
we  found  out  that  po- 

lice   cruiser   radios 

were  picking  up  hams  talking  on 

their  channel  at  the  same  time." 
The  two  T-hunlers  drove  around 
Omaha  for  about  a  half  hour  with- 
out hearing  the  police  on  the  2 
meter  repeater  input.  Then,  on  a 
hilltop  west  of  Boys  Town,  John  be- 
gan to  pick  up  a  faint  signal.  He 
decided  logo  to  Hlkhorn,  about  six 
miles  northwest  of  the  city,  where 
there  is  an  Air  Force  antenna  farm. 


at 


Your  generals  are  being  heard  all 

over  Omaha. '" 


the  aircraft  band,  we  were  able  to      It  wasn't  there,  but  the  signal  was 


get  pressure  from  the  government 
to  get  it  fixed/' 

RDF  services  by  Omaha  hams 
are  not  limited  to  Amateur  Radio 
bands.  They  have  helped  other 
local  agencies  as  well  "Seven  or 
so  years  ago,  I  got  a  call  from 
Douglas  County  Civil  Defense 
(CD)T  which  uses  a  frequency 
near  155  MHz:'  says  WBOCMC, 
'That  agency  is  responsible  for 
setting  off  sirens  for  tornado 
warnings  and  such.  Somebody 
had  been  giving  false  calls  on  the 
CD  frequency,  It  had  gone  on  for 
two  nights  and  they  figured  there 
was  a  good  chance  he'd  be  out 
that  night,  too. 

"We  got  five  learns  out.  Sure 
enough,  he  came  on  and  we 
tracked  him  to  the  Douglas 
County  Annex  building.  It  turned 
out  to  be  a  security  guard  who  had 
picked  up  a  CD  handie-talkie 
from  the  charger,  I  called  the  CD 
chief  and  they  sent  the  Sheriff  out 
there.  It  didn't  happen  again." 

Always  gets  his  man 

"John  is  really  good  at  RDF," 
says  KE0XQ.  "There  hasn't  been 
anything  yet  that  he  hasn't  been 
able  to  find."  The  most  recent  and 
most  serious  mission  came  on 
April  3,  1996,  As  Bill  and  John 


about  2i)  dB  strongerand  still  to  the 
northwest.  "I  think  it's  in  Fremont," 
John  told  Bill. 

By  this  time  Bill  was  in 
Bellevue,  on  the  other  side  of 
Omaha.  John  continued  west- 
ward. "Trying  to  drive  and  hold  a 
three-clement  beam  in  a  W  mile- 
an-hour  headwind  doesn't  lend 
itself  well  to  precision  RDF,  but 
1  could  tell  that  the  bearing  con* 
ttnued  to  point  right  toward  Fre- 
mont," he  says.  "I  was  in  kind  of 
strange  territory,  so  1  decided  to 
gel  a  local  ham  to  go  with  me.  I 
called  Mac  McCabe  WBQIBV  in 
Fremont.  He  said  he  would  love 
to  help,  1  also  called  the  Dodge 
County  Sheriff's  office  to  see  if 
they  had  a  deputy  to  go  along  for 
safety's  sake.  These  days,  one 
never  knows  what  he  may  run  into 
when  knocking  on  doors. 

"The  deputy  got  there  before 
Mac  and  pulled  up  alongside  my 
car.  He  looked  at  the  car,  looked 
at  the  beam  slicking  out  of  the 
roof  and  then  started  to  chuckle, 
1  explained  who  1  was  and  what 
was  going  on,  Mac  showed  up 
and  off  wc  went." 

A  few  minutes  later,  they  pulled 
into  a  parking  lot  where  the  signals 
were  super-strong.  The>  asked  the 
workers  there  if  anyone  had  left  a 


Photo  B.  WB6UZZ  used  u  router  to  make 
mom  for  the  hidden  T  parts.  The  I  wo -meter 
transmitter  is  manufactured  hy  Agrelo 
Engineering.        II4>       Catahn       Street, 

Schenectady  NY  12303  (5 IS)  381-1057. 

2  meter  radio  on,  One  went  over  to 
his  ear,  got  in,  and  the  interference 
stopped  abruptly. 

To  link  ham  and  police  fre- 
quencies together,  the  perpetrator 
had  to  set  up  his  dual -band  radio 
in  the  repeat  mode  with  the  right 
frequencies*  offsets  and 
subaudible  tones  on  both  UHF 
and  VHE  "It  became  obvious  that 
this  was  deliberate,'  says 
WB0CMC.  "Most  people  who  do 
someihing  like  this  inadvertently 
are  apologetic  when  confronted. 
Not  so  here.  This  fellow  was  very 
tight-lipped,  wouldn't  look  any- 
body in  the  eye,  and  gave  the  im- 
pression that  he  hadn't  thought 
he'd  get  caught.  We  identified 
him,  iuriied  our  information  over 
to  the  authorities  and  haven't  had 
a  recurrence, 

'We  made  some  real  good 
friends  with  ihe  Omaha  911 
people  as  a  result  of  this.  The  fol- 
lowing Saturday,  several  of  us  met 
with  the  91 1  Chief  of  Communi- 
cations and  the  Assistant  Douglas 
County  Civil  Defense  Director. 
We  got  lots  of  thanks  and  an  op- 
portunily  to  give  them  a  briefing  on 
the  Amateur  Auxiliary  program." 

Let's  go  browsing 

The  new  "Homing  In*'  site  on 
the  World  Wide  Web  is  a  good 
way  to  learn  how  to  get  your  club 
started  in  hidden  transmitter  hunt- 
ing. Besides  answers  to  the  most 
frequently  asked  questions  about 
RDF,  you  will  find  Web  links  and 
E-mail  contacts  to  hunl  groups  in 
cities  and  towns  all  across  the 
country.  Point  your  browser  to 
hup: //members,  aol.com/ 
homingin/  to  check  it  out  and  then 
let  me  know  about  T-hunts  in  your 
town.  You  can  send  E-mail  to 
Horn  ins  in  (a  aol.com  or  snail-mail 
to  the  address  at  the  beginning  o£ 
this  column. 
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Never  shy  die 

Continued  J rom  page  6 1 

most  of  I  hose  ihings,  and  thai  the 
nesulis  can  he  all  kinds  of  lingering 
illnesses. 

On  the  bright  side,  the  book 
explains  how  simple  il  is  to  find 
out  what  you  are  allergic  to  so 
you  can  avoid  that  allergen.  It's 
merely  a  matter  or  counting  your 
pulse  rale  after  eating  or  expo- 
sure to  different  substances. 
With    foods,    you    can    isolate 


for  epilepsy  which  one  deter* 
mined  doctor  has  kept  going  at 
Johns  Hopkins  Hospital,  but 
which  otherwise  would  have 
been  lost.  I  keep  finding  out 
about  more  and  more  buried 
medical  treasures  like  these.  But 
then  the  medical  industry  is  in 
the  hands  of  a  few  pharmaceuti- 
cal companies,  the  music  indus- 
try is  totally  under  control  of 
seven  miernalional  music  com- 
panies, and  so  it  goes,  with  us 
paying  the  tab  while  we  sit  here 


"An  AMA  report  showed  that  doctors  live  an 
average  of  58  years,  while  the  rest  of  us  manage 
to  live  an  average  of  75  years.1 


9f 


which  are  ireated  as  hostile  by 
your  huh  just  by  cheeking  your 
pulse  several  times  alter  eating, 
WolU  tict  the  hook. 

Yes,  I'm  selling  my  list  of  rec- 
ommended books  for  $5.  If  I 
were  sell  ins;  the  books,  it  would 
he  a  free  catalog.  But  the  list  is 
the  result  of  a  lifetime  of  reading 
a  [id  the  revenue  from  it  goes  for 
photocopying,  folding,  assem- 
bling, addressing  and  mailing  it. 
plus  money  to  buy  more  books. 
So  far  this  month  I've  bought  17 
more  books,  most  of  them  on  the 
recommendation  of  readers  as 
books  /  really  ought  to  readL 

Getting  back  to  allergies,  a  re- 
cent TV  documentary  introduced 
me  to  Dr.  Doris  Rnpp,  who  ex- 
plained tlij.il  many  of  ihe  behav- 
ior problems  kids  have  stem 
from  allergies.  Like  hyperactiv- 
ity, attention  deficit  disorder, 
dyslexia,  poor  grades,  fatigue, 
personality  changes,  poor  con- 
centration, depression,  and  so 
on.  1  probably  should  pot  her 
book.  The  Impossible  Child, 
I61p,  SIL  ISBN  0-9616318-1-3, 
on  my  list,  particularly  for  par- 
ents— though  people  of  all  ages 
can  have  these  same  reactions  in 
allergens. 

My  hay  fever  hit  not  long  after 
childhood  immunization  shots.  I 
had  the  usual  scratch  tests,  where  I 
was  found  allergic  to  dogs  and 
cats,  i  few  foods  such  as  cheese, 
trees,  grasses,  and  mosi  pollens. 
Dr.  Coca's  book  explains  that  the 
scratch  test  misses  many  allergens 
and  that  the  pulse  test  is  much 
more  reliable,  It's  also  one  heck  of 
a  lot  easier  and  cheaper.  Which 
probably  explains  why  few  doc- 
tors are  aware  of  ihe  lest,  even 
though  if 8  been  around  for  over 
4(1  years. 

Apropos  that,  Pve  already 
mentioned  the  inexpensive  cure 


watching  ball  games  and  drink- 
ing  beer. 

Those  Pesky  UFOs 

I  see  where  the  Pentagon  has 
managed  to  produce  a  five- 
pound  book  whitewashing  the 
**Roswcll  incident"  of  almost  50 
years  ago.  News  flash;  It  still 
was  a  weather  balloon.  Sure.  But 
if  you've  read  anything  about  it 
or  seen  any  of  the  several  expose 
TV  shows  on  the  subject  you'll 
know  the  Pentagon  is  again 
handing  out  baloney 

Oht  I  agree  there  are  a  lot  of 
crackpots  involved  with  UFOs. 
But  then,  there  are  a  lot  of  crack- 
pots involved  with  anything  ar- 
guable. In  general,  crackpots  arc 
people  who  have  not  bothered  to 
do  their  homework,  but  have  not 
let  that  interfere  with  them  having 
strongly  held  opinions.  Or,  on  a 
more  practical  level,  a  crackpot  is 
someone  who  strongly  disagrees 
with  you  on  some  subject, 
whether  you  have  any  real  basis 
for  vour  beliefs  ornol. 

IT 

Is  Stricter,  who  wrote  Com- 
munion, and  more  recently,  Break- 
through, a  crackpot?  His  story  of 
his  many  contacts  with  ihc  alien 
visitors  is  fascinating  and  makes 
sense.  Are  the  millions  of  people 
who  have  reported  seeing  UFOs 
all  crackpots?  How  about  the 
thousands  of  con tac tees  with  sto- 
ries similar  to  Strieber\s? 

A  reader  says  he's  been  able 
to  photograph  LTOs  reliably  by 
using  a  building  or  something  to 
block  out  the  sun  so  he  could 
take  pictures  of  the  sun's  corona. 
He  says  the  UFOs  arc  coming 
and  going  from  the  direction  of 
the  sun  and  ihus  aren't  easily 
seen.  He  described  15  different 
types  of  UFOs  he  spotted  in  just 
a  two-day  vigil. 


So  if  i here  are  aliens  visiting 
us,  why  aren't  they  open  about 
saying  hello?  I  suspect  it's  be- 
cause they  are  on  scientific  ex- 
peditions, not  military,  and 
they've  been  doing  this  for  a 
long  time — possibly  for  thou- 
sands of  years.  I  don't  think 
you*  11  disagree  with  me  that  we 
have  not  progressed  socially  to 
the  point  that  it's  safe  to  mess 
with  us.  The  hints  of  their  tech- 
nology tell  us  that  our  visitors 
arc  far  ahead  of  us,  so  what  pos- 
sible bene  111  would  it  he  for 
them  to  do  more  than  unobtru- 
sively observe  us?  If  we  could 

m 

go  back  and  visit  Earth  the  wa\ 
it  was  a  million  years  ago,  would 
we  land  and  say,  "Take  me  to 
your  leader?" 

Well,  you're  interested  in 
communication.  Our  visitors 
aren't  using  radio,  which  makes 
sense  to  nie,  so  how  are  the\ 
communicating? 

1  Haven't  (Jot  Time 

A  friend  called.  When  he 
mentioned  having  been  sick,  I 
nuiu rally  suggested  he  get  some 
books  on  heal  I h  and  lake  some 
responsibility  for  his  body.  He 
said  he  didn't  have  any  time  to 
read.  I  don't  either,  but  knowing 
how  important  it  is  to  my  goals 
in  life  (like  living  as  long  as  I 
can  so  1  can  accomplish  my 
other  goals  u  1  make  the  lime. 

Books,  such  as  those  that  arc 
on  my  $5  "books  you're  crazy  if 
you  don't  read"  list,  can  help  ex- 
lend  your  life  on  to  100  or  so. 
For  me  that's  another  25  years  to 
learn  and  teach. 

like  most  olbef  people  I  \vLb 
inculcated  hy  our  school  system 
to  believed  I  hat  school  and  col- 
lege  were    Ihe    main    ways   to 


and  missed  en  J  lege.  He  went  to 
New    York    Military    Academy 

and  from  there  into  the  Army  as 
an  officer  That  got  him  into 
aviation  with  the  Army  Air 
Corps,  Bui  he  always  fell  the 
lack  of  a  college  degree,  even 
when  he  was  busy  starting  new 
airlines.  He  started  three  of  'cm. 
including  the  first  trans-Atlantic 
airline. 

In  just  u  few  weeks  of  reading 
you  can  become  an  experl  on  al- 
most any  aspect  of  electronics. 
Bin,  like  exercise  to  build 
strength,  you  do  have  to  tackle 
the  job  conscientiously. 

I  keep  bringing  up  health  be- 
cause you* re  not  going  to  be 
able  to  do  much  if  you're  head- 
ing for  a  heart  attack  or  cancer. 
like  over  half  of  your  friends. 
That  road  is  for  the  ignorant. 
Ditto  all  of  ihe  chronic  ill- 
nesses, including  diabetes, 
arthritis,  and  so  on. 

You  can  give  me  a  hand  with 
this.  Even  lime  you  buy  an  elec- 
tronics or  radio  book,  please 
read  it  carefully  and  then  send 
me  a  book  report  for  possible 
publication  in  73*  If  it's  a  bad 
book,  the  review  will  help  spur 
the  publishers  io  do  better,  If  it's 
a  good  review.  I  want  to  know  so 
I  can  read  the  book,  and  so  do 
the  other  73  readers  It'll  also 
help  sell  a  bunch  of  books,  and 
that  too  will  encourage  ihe  pub- 
lishers to  do  belter  and  stop  pub- 
lishing junk  and  textbook-type 
boring  stuff. 

Amateur  radio  can  once  again 
be  worth  its  salt  if  I  can  get  you 
to  take  advantage  of  the  many 
opportunities  for  pioneering.  But 
to  do  that  you  have  to  start  by 
learning  all  you  can,  Will  il  be  a 
ham  who  develops  and  pioneers 
ilmiial  communications?  We  did 


"Reading  books,  such  as  those  that  are  on  my 
4 books  you're  crazy  if  you  don't  read*  list,  can 
help  extend  your  life  on  to  100  or  so." 


learn.  Experience  has  taught  me 
the  long,  hard,  expensive  way, 
that  you  can  learn  more  with  a 
good  book  in  a  few  hours  than 
you  can  in  college  in  a  few 
weeks.  You  don't  have  to  go  to  a 
class  to  learn  about  radii)  and 
electronics,  all  you  need  to  do  is 
read  some  books  and  you'll  soon 
know  more  than  most  of  the 
teachers.  We're  so  bra  in  washed 
that  few  people  ever  even  think 
to  question  the  value  of  college. 
My  folks  never  did.  Heck,  my 
father  came  alone  at  WW  I  time 


i hat  with  FM,  NFM,  slow-scan, 

and  sideband.  Bui  so  far  we're 
sadly  behind  when  it  comes  to 
digital  voice  systems  using  data 
compacting  algorithms. 

I'm  reading  every  club  news- 
letter I  gel,  hiking  for  any  signs 
of  hams  doing  anything  more 
than  having  fun  with  a  hobby.  1 
see  no  signs,  That's  why  1  get  so 
nervous  and  critical  when  I  read 
about  the  AKKL  get  ling  pushy 
with  the  FCC  over  one  thing  af- 
ter the  other.  U  just  doesn't  pay 
to  give  the  boss  a  hotfoot. 
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Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  85541 

Special  Forecast 

Cycle  2 1  bottomed  out  in  De- 
cember 1 986,  and  it  now  looks 
like  Cvcle  22  will  bottom  out 
around  December  1 996  ...just  10 

years  later.  Yes,  I  had  predicted 
an  earlier  (May)  s  Lin  spot  mini- 
mum, but  Old  Sol  is  hanging  in 
(here  with  depressing!}'  low  flux 
values  (around  70)  which  refuse 
to  climb  out  of  the  basement.  The 
pundits  are  now  saying  that  the 


reported  spot  of  the  new  cycle 
was  just  a  fluke  ...  a  Chimera  „, 
an  apparition*  Frankly,  I  don't 
think  so.  It  was  real  enough  and 
was,  in  fact,  the  harbinger  of 
Cycle  23,  1  believe. 

As  propagation  goes,  October 
could  be  an  awful  month;  cither 
wonderfully  awful  or  awfully 
wonderful.  I  predict  that  the  days 
surrounding  the  10th  and  llic  23rd 
will  show  some  remarkable  and 
extensive  geophysical  distur- 
bances: possible  hurricanes,  vol- 
canic eruptions,  and  earthquakes. 
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20 

20 

20 

20 

15 

ENGLAND 

20 

20 

HAWAII 

15 

20 

20 

40 

iC 

40 

10 

15 

fNDtA 

20 

20 

JAPAN 

20 

20 

20 

40 

40 

40 

2C 

20 

MEXICO 

20 

20 

20 

20 

20 

15 

PHILIPPINES 

15 

40 

20 

PUERTO  RICO 

20 

20 

20 

20 

20 

2fl 

15 

SOUTH  AFRICA 

15 

+  5 

U5.5R 

20 

EAST  COAST 

80 

80 

40 

40       40  I  40       20 

__ ■ —      i — — 

n 

20 

OCTOBER  1996 

SUN       WON         TUE        WED      THU          FRI        SAT 

1  G 

2  G 

3  G-F 

4  F 

S  F 

6F-P 

7F-P 

8P 

9P 

10  VP 

11  P 

12P-F 

13F-P 

14  P 

15  P 

16P-F 

17  F 

18F-G 

19  G-F 

20  F 

21  F-P 

22  P-VP 

23  VP-P 

24  P 

25P-F 

26F 

27  F 

28  F-P 

29  F-P 

30  P 

31  P      ' 

Heaven  knows,  there  might 

e\en  be  an  active  ionosphere!  ll 
sure  is  about  time!  Whatever  hap- 
pens, it  won't  be  docile  and  calm. 
Maybe  there  will  be  a  stack  mar- 
ket crash  ...  it's  the  right  month. 
When  solar  flux  is  very  low.  as 
it  ha>  been  for  months,  an  iono- 
sphere storm  could  be  a  boon  and 
kick  the  flux  up  where  we'd  like  to 
see  it  ...  at  least  for  a  few  days, 
When  flux  is  high,  as  at  the  peak  of 
a  cycle,  an  ionosphere  storm  often 
results  in  too  high  a  flux  value  and 
poor  conditions.  Therefore,  I'll  sug- 
gest that  the  days  marked  P  or  VP 
on  the  chart  could,  in  factT  he  very 
good  days  for  propagation,  so  keep 
those  receivers  tuned  to  the  higher 
HP  bands  and  hope.  Also,  keep  your 
emergency  gear  ready  for  any  Thing! 

1 0-1 2  meters 

General ly  Poor,  except  for  oc- 
casional iransequatorial  propaga* 
tion  with  F2  openings  on  the  best 
days- — most  likely  South  and 
Central  America. 

15-17  meters 

DX  to  Africa  and  Latin 
America  on  the  Good  days  pos- 
sible, with  short-skip  out  to  ahout 
1 .000  miles  or  so  in  the  U.S. 

20  meters 

Your  best  band  for  DX  open- 
ings around  the  world  from  dawn 
to  dark,  and  openings  to  the 
Southern  Hemisphere  after  dark 
in  evening  hours.  You  can  expect 
excellent  short -skip  during  the 
daytime  to  2.500  miles  or  so. 

30-40  meters 


These  bands  ought  to  be  open 
for  DX  from  just  before  sunset  to 
just  after  sunrise.  Signals  from  the 
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east  should  peak  until  midnight, 
and  after  midniehi  to  other  areas. 
Daylight  short -skip  of  about  500 
miles  will  be  possible,  and  night- 
time short-skip  to  1,500  miles  or 
more  will  be  available. 

80  meters 

Occasional  DX  to  various  ar- 
eas Of  the  world  should  be  pos- 
sible between  sunset  and  sunrise 
when  QRN  levels  permit  on  Good 
(G)  days  (see  calendar),  and  also 
short-skip  during  hours  of  dark- 
ness to  1 ,500  miles  or  more. 

1 60  meters 

Following  the  usual  summer- 
time slump,  this  band  ought  to 
begin  to  come  alive  again  during 
the  hours  of  darkness  when  QRN 
permits.  Try  the  days  marked  (G) 
on  the  calendar  for  best  results. 
DX  toward  the  east  until  mid- 
night, and  to  other  areas  after- 
wards until  dawn.  Short-skip  to 
1,500  miles  will  prevail  when  the 
band  is  quiet.  W 1 XU, 


Radio  Bookshop 


Plhw  Sm- 274-7371  iir  G03-9M  iM^S,  V\X 
NiVj;M-Kf)M+  or  s<t  order  tbrm  on  page  HK 
reordering  informal  ion 

Code  Tapes 

731D5  CrfiKse  5  vrpm  code  fcv*  This 
teginrunc  tape  tikcv  \**u  ihmu£h  the  2f*  lefiejv 

10  numbers  and  nt.vcs*arY  ptinetiialian 
li  'mpk-lr  w  ith  poL'Lkx*  ever*  *tep  nf  [he  wav. 
56.95 

73TtXt  I  hi'  Stii'kkT  d  » |im  cihIl>  Uijh>  I his  is 
Ibe  pnidia:  tape  l«ir  those  who  survival  the  5 
wpm  E.J)v  unil  ii  is  nko  [he  ln|V  !nr  Che  Novice 
and  Tediiiician  license*  ll  is  onrnpn^x!  of  otic 
solid  hour  of  code.  O  Litjclen.  jnr  sel  **l  I  3  i»p 
.md  ^KKtxJ  .it  5  ivpni  $A  l)5 

'  TFI J  Hack  Breaker  1 3  wpm  cr rfc  tape  C*  de 
group*  A'Min  ;il  a  hri*k  1 3+  ^y\u  h*  vnu'H  be 
really  at  ease  when  yimj  sti  down  in  Iront  of  a 
steely  eyed  volunteer  esaminer  who  scim 
sending  yitu  plane  language  code  ai  only  13  per, 

73T30  (.'uunigiiJiiH  2(H  wpm  cmr  tape  f«( 
for  the  extra  class  humsc,  Wc  vnd  die  oode 
foster  dion  ?t*prt  S<v 

7705  Mind  Bn^k  r  25+  wpm  «ide  fcipv 
S6.9S 


Number  88  on  your  Feedback  card 


W 


Updrtes 


You  say  you're  having  trouble  with  that 

preamp... 


Before  you  spend  another 
weekend  trying  lo  lind  tiui 
what  went  wrung  wilh  thai 
preamp  circuit  lhai  you  con- 
structed according  to  Roland 
Burgan  KBSXr*  article  (Au- 
gust 73)*  take  a  look  at  the 
pinoul  diagram  that  was  inad- 
vertently omitted  from  the 
schematic: 


b 


NTE123 

(from  the  bottom) 


BEAR-ly  There 

The  June  table  of  contents  erro- 
neously credited  Pete  Kemp 
KZ1//n  article  "The  BEARS  Hunt 
the  Fox"  to  Mike  Bryce  WBKVGE. 

The  Book  List  b>  w  i>  r>c 

Green.  This  is  a  list  of  83  h<x)ks 
thai  I  say  you  are  absolutely  crazy 
if  you  don't  read,  And  none  of  this 
"I  don't  have  time  to  read"  crapola. 
These  hooks  are  the  best  books  I *  ve 
found  in  a  whole  hunch  of  fields. 
Man  v  w  ere  recommended  by  read- 
ers as  being  top  notch.  It's  lime  to 
become  educated  on  health  mat- 
ters, our  school  system,  our  corrupt 
government,  history,  science*  com- 
municating wilh  plants  and  ani- 
mals, child  development,  the 
occult,  and  so  on.  Order  BL  55 
from  Radio  Bookshop, 


It  could  happen  to 
anybody... 

In  KB4ZCG's  August  ar- 
ticle, ''Simple  Crystal  Activ- 
ity Tester,"  the  R5  0k  ohm 
potentiometer  in  the  parts  list 
should  read  "R5  10k  ohm 
potentiometer." 

NASA  Mooned  America 

by  Rene,  The  proposition  that  the 

.Apollo  (lights  were  all  faked  and 
NASA  never  got  anyone  to  the  moon 
is  patently  ridiculous.  I'm  still  wait* 
ing  to  heiir  from  anyone  who  has  read 
this  book  and  still  believes  the  moon 
landings  weren't  the  biggest  hoax  in 
historv.  Rene  has  done  his  homework 
thoroughly  and  cites  30  darned  good 
reasons  why  he  thinks  we"  ve  all  been 
lied  to.  1 76p,  8 '/,  x  1 1 .  Order  NA  S25 
from  Radio  Bookshop. 


VA  GOT  IT  ALL  ft)HOWfr,FRED  — XOU  CAV4  NVftKE  A 
1  HE.TER  GROUND  PLftUE  OUT  OF  UJ\RE  COftT 
UPvU&ERS/  BUT  KOT  A  10  hAETER  EEftM  I 
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"R2_  see  if  you  can  lock  down  that  stabilizer. 


In     Frank     Brumbaugh's      R5    that's    there    should   he 
Automatic    Voltage    Con-      an  R2, 


trollcr"  August  73,  look  al 
the  first  line  of  the  third 
column    of   page   46,    The 


The  schematic  on  page  46 

was   missing   the   visual    fur 
CI.  Here  it  is: 


C1 


O  V+  (to  equipment) 


■O  V+  {in  from  supply) 


i 


R5 

1K 


Radio  Bookshop 

ORDER  FORM 


I IScm  nay  tnkr  fry  ftlsL  idqihcw.  or  Lcc.   Alt  payimiR  w  v>  fc  in  US  fimK.  Afluw  4  wrck*  for  ifcbsvfyl 
■<  Prices  tutyct  tpdongr  wtflvm  raptkiMf  ayrteft  ia^-ay  frvriiriifw  ediwsaBHa  fnmg  i  t 

'ITEM  ~  TITLE  QTY  "PRICE  TOTAL1 


f 


S&H* 
TOTAL  S 


I 


Shipping:  All  orders  add  S5.00  handling  *plus 
| there  is  an  additional  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  ptease  give  us  street  address. 

Make  checks  payable  to  "Radio  Bookshop/ 

| Foreign  Orders:  Chose  one    —surface  shipping 
(Surface  delivery  may  take  2-3  months.) 
*Note:  The  actual  foreign  shipping  costs  wilt  be  additional  to  the 
regular  shipping  and  handling  fees. 


Phone 


i  air  shipping 


[Name  _ 
[Address 

|City 


1 


State 


Zip 


Country 


Total  Paid  S 

Icard  # 

I  — 

iSignat 


$1 0  minimum  for  credit  card  orders  I 

DCheck/Money  Order   OAMEX    GMC  DVISaI 

Expires  I 

-I 


ure 


Date 


!r. 


F^-'ephone:  603-924-0058,  800-274-7373T  FAX  603-924-8613 
!:  Radio  Bookshop.  Dept  396. 70  Route  202  N.  Peterborough  NH  03456 

I  D 

YES,  Send  me  1 2  issues  of  73  at  the  low  rate  of 

I  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  I 
I  plus  $1 .40  GST;  Foreign  add  $19  surface;  $42  airmail.      I 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtrgmcs  has  the  worid's  most 
complete  line  of  repeater  controllers,  cw 
and  voice  Id  boards,  dtmf  controllers, 
autopatches,  ctcss  boards,  exciter,  pa, 
and  receiver  modules.  Here's  a  sample,.. 

CWID,    Traditional  diode  matrix,  permits  field  changes: 

use  with  COR-3 * ..kit  only  SS9 

Or^s^  CWID-2.  Miniature  cwjd  board, 
epronvcontroiled.  easy  to  build. 
only  554/kit  $79  w/t 


OVR-1.  Add  real  speech  to  your  repeater  Records  your 
own  voice  up  to  20  seconds.  Use  for  voce  id  or  to  play 
club  announcements $69fitft  $99  w/t 


9K 


COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  deep,  audio  mixer    ... .„ kit  only  $49 

COR-4.  Complete  COR  and  CWID  all  on  one  board. 
Low  power  CMOS  logic,  timers,  courtesy  beep,  2nd  rcvr 
input,  id  in  epram    „ ,+t_ only  599/kit.  $149  wft 

COR-5.  Microprocessor  controller  with  all  the  belts  & 
whistles'  Fun  autopatch,  reverse  ap,  phone  remote 
control,  lols  of  dtmf  control  functions,  all  on  one  board, 
as  used  In  REP-200  Repeater. .„«_ $379  wft 

COR-6.  COR  timers,  courtesy  beep, 
voice  id  Like  COR  &  DVR-1  on  one 
board!  Record  your  own  voice  up  to 
20  seconds.  Low  power  CMOS,  non- 
volatile memory. 
_™„  kit  only  $99,  w/t  only  $149. 

AP-3.  Repeater  autopatch,  reverse  autopatch,  phone 
line  remote  control,  Use  with  TD-2. ,„ .....kit  $89 

TD-2,  Four-digtit  DTMF  decoder/controller.  Five  latching 
on-ofF  functions,  toll  call  restrictor,  „„„....... ....kit  $79 

TD-4  DTMF  controller  as  above 
.  except  one  on-off  function  and  no 
toll  call  restnctor.  Can  also  use  for 
selective  casing:  mute  speaker  until 
someone  pages  you. , kit  $49. 

TD-3.  CTCSS  Decoder/Encoder  Prevents  repeater 
access  unless  tone  is  present.  Can  also  be  used  with 
mobile  to  access  repeaters .kit only  $29. 


** 


HIGH  QUALITY  VHF  &  UHF 

FM  TRANSMITTER  AND 

RECEIVER  MODULES 


FM  EXCITERS]  2W  output,  continuous  duty 

TA51 :  6M.  2M.  220MHz  && 

kit$99fw/t$169.  ifi* 

TA451:  420-475  MHz. 

kit  $99,  w/t$lS9. 

TA901:  902-928  MHz, 
(OSWout) w/t  $169, 

VHF  &  UHF  AMPLIFIERS. 

Output  fevete  from  1ErW  to  100W  Starting  at  S99, 

FM  RECEIVERS: 

-  Rt00  VHF  FM  RECEIVERS 
Very  sensitive  -  0  l5uV,  superb 
selectivity  -  both  crystal  and 
ceramic  IF  titers  for  >100  dB 
at  ±12kHz  (best  available  any- 
where),      flutter- proof    squelch. 

140-175.      or     216-225      MHz. 

kit  $129,  w/t  $189. 

Like  R100.  with  2M  or  220  MHz 
helical  resonator  in  front  end. .kit  $159,  wft  $219. 

•  R451  FM  RCVR,  for  420-475  MHz.    Stmifar  to  above. 

•  R301  FM  RCVR,  902-926MHz $159,  w/t  S219. 


Fur     40-54,      72-76. 


•  R1 44/R220  RCVRS. 


■fM4  ■  ■  ■  ■  ■  ■ 


TRANSMITTING  AND 
RECEIVING  CONVERTERS 


on  a  ham  satellite  adventure!  Add  an- 
other band  for  the  next  contest  Thrill  in  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle. 

No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 

•  Convert  vhf  and  uhf  signals  to/from  1QM. 

*  Even  if  you  don't  have  a  10M  rig,  you  can  pick  up  very 
good  used  xmtrs  &  rcvrs  for  next  to  nothing. 

•  Receiving  converters  (snown  above)  available  for 
various  segments  of  6Mt  2M.  220,  and  432  MHz. 

*  Kits  from  549.  wired/tested  units  only  599. 

*  Xmttting  converters  (at 
left)  for2Mr  432  MHz. 
■  Kits  only  589  vhf  or 
599  uhf. 

•  Power  amplifiers  up  to 
SOW  output 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-<   }  G*AS  FET  PREAMPS 
STILL  ONLY  $59! 
■  Make  your  friends  sick  with 
envy?  Work  stations  they  donl 
even  know  are  there. 

*  Install  one  at  the  antenna  and 
overcome  coax  losses. 

*  Available  for 2£-30,  48-56,  137-1  St  152-172.  210-230, 
4QO-47Q,  and  800*950  MHz  bands, 

LNW-{  )  ECONOMY  PREAMPS 
ONLY  S29  kit  $44  wired/tested 

*  Miniature  MOS  FET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios. 

*  Available  for  25^35.  35-55t  5&9Q.  90-120.  120-150, 
150-200,  200-270.  and  40O-5OO  MHz  bands. 


WEATHER  FAX  RECEIVER 


•  1  II  P*=«TW*jui  t£££* 


WW 


■©■  --  i1 


ft*r 


-/ 


Join  the  fun.  Get  striking 
image?  directly  from  the 
weather   satellites!  A 

very  sensitive  wideband  fm 
receiver  optimized  for 
reception  of  NOAA  APT  and  Russian  Russian 
Meteor  weather  fax  images  on  the  137  MHz  band. 
Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  a  Now  you  to  automatically  search  for 
and  tape  signals  as  satellites  pass  overhead,  even  while 
away  from  home 

*     Pfvfl     "Tfcfllptrf     *'  »     *C59    WWH'     Mill  hMifcFiqTPil  IIU  UMlilMTTIH  ili  I  I  H4  f  Mil 

•  R1 39  Receiver  Kit  with  east  and  1 2Ydc  pwr  adapter 

*  R139  Receiver  Wired  in  can  with  12Vdc  adapter 


■  I 1 1 1  ■  hi  T  P  V"il 

1183 

1239 

•  Intern^  PC  Demodulator  Bonnl  and  Imaging  Software  ,__*289 

•  Weather  Satellite  Handbook fZQ 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full  auto- 
patch and  many  versatile  dtmf  control  features  at 
less  than  you  might  pay  for  a  bare-bones  repeater  or 
controller  alone! 

Kit  still  only  $1095 
w&t  stslt  only  $1295 

I9U2-9ZB  WH;  i^lnly  tighttj 

Digital  Voice  Recorder  Option  ....♦ ,. only  $100. 

Great  for  voice  ID  or  making  club  announcements, 

REP-2Q0C  Economy  Repeater.  Votce  IDr  no  dtmf  or 
autopatch. Hll. Kit  only  $795,  w&t  $1195. 

REP-200 N  Repeater.  No  controller  so  you  can  use  your 
own Kit  only  $695,  w&t  $995. 


*  Buy  at  low,  factory-direct  net  prices  and  save! 

*  For  complete  info,  call  or  write  for  free  catalog .  (See  last  month's  ad  for  more  products) 
-Order  by  mail,  fax,  or  phone        (s-i  2  am.  i^spm  eastern  timt)- 

■  ftlln,  $5  S&H  charge       for  fim  pound  plu*  hJeTI  weight  a  tnsur»n«. 

*  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


it^-t     Access  all  your  favorite  closed  repeat- 
^p^   ers  with  TD-5  CTCSS  Encoder/Decoder 

Encodes    alf   standard    sub- 
audible  tones  with  crystal  ac- 
curacy  and   convenient   DIP 
switch     selection.      Compre- 
hensive  manual   also  shows 
how  you  can  set  up  a  front 
panel    switch    to    select    be- 
tween  tones   for   several   re- 
peaters.     Receiver  decoder 
can  be  used  to  mute  receive  audio  and  is  optimized  for 
installation  in  repeaters  to  provide  closed  access.    High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver. 
•TD-5  CTCSS  EncoderVDeccder  Kit  only  $39 


pTD-5  CTCSS  Encoder/Decoder  Wired/tested 


I    M.L    !.■.*•  dfj    * 


.,,.$59 
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■ 
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Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtronics '  grade  receiver  to 
monitor  critical  weather  and  emergency  broad* 
casts  from  NQAA/NW5  or  Environment  Canada. 

Excellent  0.1  SuV  sen- 
sitivity provides  good 
reception  even  at  dis- 
tances of  70  miles  or 
more  with  suitable  an- 
tenna. No  comparison 
with  ordinary  consumer 
radios  of  scanners!  Automatic  mode  provides  storm 
watch,  averting  you  by  immuring  receiver  and  providing  an 
output  to  trip  remote  equipment  when  an  alert  tone  is 
broadcast 

Essential  for  airports,  police  and  tire  departments. 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters -anyone  needing  a  professional 
quality  receiver  Because  of  its  reasonable  price,  ft  is  also 
handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -a-;. 
one  who  needs  up-to-date  weather  info  and  emergency 
warnings,  even  from  distant  stations 

Small  enough  for  emergency  or  portable  use.  it  can  be 
powered  from  a  small  9-1 2 V  battery  when  needed.  Crys- 
tal controlled  for  accuracy;  all  7  channels  provided 
(162.40  to  162.55). 

You  can  buy  just  the  receiver  peb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet  AC  power 
supply,  and  built-in  speaker.  It  is  also  available  factory 
wired  and  tested, 

»RWX  Rcvr  kit,  PCS  only $79 

•RWX  Rcvr  kit  with  cabt,  spkr.  &  12Vdc  adapter $99 

«RWX  Rcvr  wrredflested  in  cabt  with  spkr  &  adptr $139 


WWV  RECEIVER 


Get  time  & 

frequency 

checks 
without  buying  murti* 
band  hf  rcvr.  Hear  Geo 
Alerts  for  conditions  af- 
fecting radio  propaga- 
tion. Very  sensitive  and 
selective  crystal  controlled  superhet  dedicated  to  listen- 
ing to  WWV  on  100OO  MHz  Performance  rivals  the  most 
expensive  receivers. 

•  RWWV  Rcvr  kit,  PCS  only $59 

»  RWWV  Rcvr  kit  with  cabt,  spkr,  &  12Vdc  adapter      $39 
■  RWWV  Rcvr  wireoVteSied  in  cabt  with  spkr  & 

dU  Qultrf         .-»■■■■■   !■■■■■■■■■*■■■■  T*B»iiBi-;rT-T V    *  ■» 


Our  J*|ft  Y Mr* 


amironics,  mc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 

Phone  716-392-9430  (fax  9420) 


Connect  to 


A  full  range  of  cellular 
antennas  is  available:  hole 
mount,  magnetic  mount, 
on-glass  and  base  station. 
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SKA  900  1/4 
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MICROCELL  MAG 


SKA  901  C 


SGM  900 
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NORTH  AMERICA  OFFICE:   TORONTO  -  CANADA  -  TEL 


376/801515 -Fax  (39)  376/801254 


(5 19)  650 9277 -Fax  |519) 650  1779 


